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1.0 INTRODUCTION
T h i s document p r e s e n t s th e r e s u l t s o f t h e V e r i f i c a t i o n o f th e G r o u n d w a t e r F a t e and T r a n s p o r t
E v a l u a t i o n f o r t h e S o u t h C a v a l c a d e S u p e r f u n d S i t e ( S i t e ) l o ca t ed i n H o u s t o n , T e x a s . T h e l o c a t i o n
o f the S i t e i s d e p i c t e d on F i g u r e 1 -1 . T h i s Report was pr epared by Key Environmenta l , I n c . (KEY),
and G r o u n d w a t e r I n s i g h t , I n c . on b e h a l f o f Beazer Eas t , I n c . (Beazer). The i n v e s t i g a t i o n described
herein was c onduc t ed pursuant to the W o r k P l a n for V e r i f i c a t i o n o f the Groundwat er F a t e and
T r a n s p o r t E v a l u a t i o n ( W o r k P l a n ) which was reviewed and a p p r o v e d by the U . S . Environmental
P r o t e c t i o n A g e n c y ( E P A ) ' . T h e current report al so d e s cr ib e s a n d incorpora t e s s u p p l e m e n t a l data
c o l l e c t i o n a c t i v i t i e s that were conduc t ed in re sponse to the r e s u l t s f r o m i m p l e m e n t i n g the a p p r o v e d
Work Plan. The s cope of the s u p p l e m e n t a l a c t i v i t i e s was communicated to EPA by l e t t e r da t e s
M a r c h 2 1 , 2 0 0 0 2 .
On A u g u s t 5 , 1 9 9 7 , Beazer s u b m i t t e d a revised Groundwater F a t e and T r a n s p o r t E v a l u a t i o n R e p o r t 3

( G F T E R ) t o t h e U . S . E P A f o r review a n d a p p r o v a l . T h e G F T E R p r e s e n t e d t h e r e s u l t s o f a n a l y t i c a l
groundwater f a t e and t ranspor t m o d e l i n g c onduc t ed u s ing e x i s t i n g data, where p o s s i b l e , and
i n f o r m a t i o n f r o m p u b l i s h e d t e chn i ca l l i t e r a t u r e a s p r o t e c t i v e d e f a u l t value s where S i t e - s p e c i f i c data
were not a v a i l a b l e . The f a t e and t r a n s p o r t m o d e l i n g pr e s en t ed in the GFTER was c o m p l e t e d by
Beazer as a p r e l i m i n a r y e v a l u a t i o n of whether natural a t t e n u a t i o n proc e s s e s are s u f f i c i e n t to meet
t h e remedial o b j e c t i v e s f o r s h a l l o w groundwater a t t h e S o u t h C a v a l c a d e S i t e . The r e s u l t s o f t h e
G F T E R s u p p o r t e d a p r e l i m i n a r y h y p o t h e s i s that e f f e c t i v e natural a t t e n u a t i o n o f d i s s o l v e d organic
c o n s t i t u e n t s of interest (COI) may be occurring in the s h a l l o w groundwater zone at the S i t e . The
GFTER was a p p r o v e d by the EPA on A u g u s t 14, 19974.
I m p l e m e n t a t i o n of the s cope of work p r e s e n t e d herein r e p r e s e n t s an i n t e r m e d i a t e s t e p in the
eva lua t i on of natural a t t e n u a t i o n in the s h a l l o w groundwat er zone. The da ta acquired are used for
f u r t h e r e v a l u a t i o n o f the h y p o t h e s i s that natural a t t e n u a t i o n proce s s e s are s u f f i c i e n t t o a t t enuat e
m i g r a t i o n of d i s s o l v e d COI in s h a l l o w groundwat er to the extent necessary to s a t i s f y the remedial
o b j e c t i v e s f o r s h a l l o w groundwater a t t h e S i t e . If t h e h y p o t h e s i s i s s u p p o r t e d by th e d a t a pr e s en t ed
herein, then Beazer w i l l p r o p o s e a p l a n f or a f u t u r e groundwater m o n i t o r i n g program. The o b j e c t i v e
of t h i s p l a n would be a c q u i s i t i o n of a d d i t i o n a l t ime-ser i e s and s p a t i a l groundwater COI
concentra t ion data for l o n g term v e r i f i c a t i o n o f the natural a t t e n u a t i o n o f COI in s h a l l o w
groundwater. The d e v e l o p m e n t of the m o n i t o r i n g p l a n w i l l be based on a comprehens ive e v a l u a t i o n
o f a l l a v a i l a b l e i n f o r m a t i o n .
The natural a t t e n u a t i o n assessment a c t i v i t i e s d e s cr i b ed herein f o c u s o n l y on the d i s s o l v e d C O I s in
the s h a l l o w groundwater zone. The C O I s have been d e t e c t e d in groundwater in the u n d e r l y i n g
d i s c o n t i n u o u s sand unit ( r e f e r r e d to as the " in t ermedia t e zone") dur ing pr ev iou s i n v e s t i g a t i o n s .
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However , as de s cr ib ed in the E P A - a p p r o v e d 100% Remedial Design for the Ground-water
Collection and Reinfection System and DNAPL Recovery System (100% Remedial D e s i g n ) , it is
p o s s i b l e , based on e x i s t i n g i n f o r m a t i o n , that the se d e t e c t i o n s are the re sul t of i m p r o p e r l y d r i l l e d and
constructed monitoring we l l s . An i n v e s t i g a t i o n to fur th er evaluate the p o s s i b l e presence of C O I s
in groundwater in the i n t e r m e d i a t e zone was propo s ed by Beazer in the E P A - a p p r o v e d 100%
Remedial Design. Beazer c o m p l e t e d the abandonment of e x i s t i n g w e l l s and i n s t a l l a t i o n and
s a m p l i n g of the r e p l a c e m e n t w e l l s in A p r i l 2000. The r e s u l t s o f the i n t e r m e d i a t e zone groundwater
s a m p l i n g and a n a l y s i s w i l l be p r o v i d e d to EPA and T N R C C in a s eparate report .
1 . 1 S I T E B A C K G R O U N D
S i t e background in format ion is presented in this subsection. The m a j o r i t y of the f o l l o w i n g text was
taken f r o m p r e v i o u s l y submi t t ed report s .
1.1.1 S i t e D e s c r i p t i o n
The S o u t h C a v a l c a d e S i t e o c cup i e s a p p r o x i m a t e l y 66 acres o f urban land a p p r o x i m a t e l y three m i l e s
north o f downtown H o u s t o n , T e x a s . The S i t e i s r e c t a n g u l a r in shape with a l e n g t h o f a p p r o x i m a t e l y
3,400 f e e t (in the north- south d i r e c t i o n ) and a w i d t h of a p p r o x i m a t e l y 900 f e e t (in the east-west
d i r e c t i o n ) . A S i t e base map is p r o v i d e d as F i g u r e 1-2.
The S i t e was opera t ed as a wood t r e a t i n g p l a n t f r o m 1910 u n t i l 1962, with u t i l i z a t i o n of creosote and
various metal s a l t s in the wood t r e a t i n g proces se s . The wood t r e a t i n g proce s s area was l o c a t e d in
t h e southern p o r t i o n o f t h e S i t e a l o n g C o l l i n g s w o r t h S t r e e t . K o p p e r s C o m p a n y , I n c . ( K o p p e r s ) , n o w
known as Beazer, operated the wood t r e a t i n g f a c i l i t y f r o m 1940 u n t i l c l o sure in 1962. A coal tar
d i s t i l l a t i o n p l a n t was op era t ed by K o p p e r s on the s ou thea s t ern p o r t i o n of the S i t e f r o m about 1944
u n t i l 1962. S i n c e the d i s c o n t i n u a t i o n o f the se o p e r a t i o n s , several t r u c k i n g f i r m s have o c c u p i e d the
p r o p e r t y .
The Sit e i s c u r r e n t l y o c cup i ed by three t ru ck ing f i r m s ; t hu s , much o f the ground s u r f a c e , e s p e c i a l l y
in the southern and northern p o r t i o n s of the S i t e , is covered by concrete or a s p h a l t pavement , or
b u i l d i n g s , as shown on F i g u r e 1-2. A d d i t i o n a l l y , Beazer r e c e n t l y c o m p l e t e d the c o n s t r u c t i o n of a
concrete cap in areas where soi l c onc en tra t i on s exceed the r emed ia l goal s p e c i f i e d in the EPA
Record o f Dec i s i on ( R O D ) 5 f o r t h e S i t e . T h e central p o r t i o n o f t h e S i t e i s curr en t ly u n d e v e l o p e d .
A groundwater tr ea tment f a c i l i t y i s l o c a t e d a l o n g the eastern Site boundary in the central p o r t i o n of
the S i t e . C o n t i n u e d f u t u r e u s e o f the Site p r o p e r t i e s for n o n - r e s i d e n t i a l p u r p o s e s i s to be e x p e c t e d ,
because deed r e s t r i c t i o n s for o n - S i t e p r o p e r t i e s are in p l a c e and the consent agreements between
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EPA and the r e s p e c t i v e p r o p e r t y owners p r o h i b i t p r o p e r t y use for r e s i d e n t i a l purpo s e s . The consent
agreement s between EPA and the r e s p e c t i v e p r o p e r t y owners al so p r o h i b i t o n - S i t e groundwater use.
Land use in the v i c i n i t y of the Site is a mixture of c ommerc ia l , i n d u s t r i a l and r e s i d e n t i a l . I n d u s t r i a l
and commercial p r o p e r t i e s are located to the east and across C o l l i n g s w o r t h S t r e e t to the south of
th e S i t e . The N o r t h C a v a l c a d e S u p e r f u n d S i t e , which i s a l s o th e l o c a t i o n o f a f ormer wood t r e a t i n g
f a c i l i t y , i s l o c a t e d d i r e c t l y across C a v a l c a d e S t r e e t t o t h e north o f t h e S i t e . A c t i v e rail l i n e s
i m m e d i a t e l y border the Site boundarie s to the east and the west. The nearest r e s id enc e s are l o c a t e d
several hundred f e e t to the west of the S i t e .
1.1.2 S i t e G r o u n d w a t e r Remed ia l H i s t o r y
I n 1983, t h e H o u s t o n M e t r o p o l i t a n T r a n s i t A u t h o r i t y i n v e s t i g a t e d t h e S i t e f o r p o t e n t i a l u s e i n t h e
m u n i c i p a l mass t r a n s i t sy s t em. R e s u l t s o f t h i s i n v e s t i g a t i o n i n d i c a t e d l o c a l i z e d areas o f p o t e n t i a l
impact and the S i t e was s ub s equen t ly referred to the T e x a s Department of Water Resources
( T D W R ) . I n A p r i l 1984, T D W R recommended t o E P A that t h e S i t e b e p l a c e d o n t h e N a t i o n a l
P r i o r i t i e s L i s t ( N P L ) . I n October 1984, E P A p r o p o s e d that t h e S i t e b e added t o t h e N P L . T h e S i t e
was f o r m a l l y i n c l u d e d on the NPL in J u n e 1986.
In March 1985 , K o p p e r s entered into an A d m i n i s t r a t i v e Order on Consent (AOC) to conduct a
Remedia l I n v e s t i g a t i o n / F e a s i b i l i t y S t u d y ( R I / F S ) a t t h e S i t e . T h e R I / F S w a s c o m p l e t e d b y K o p p e r s
in A u g u s t 1988 with s u b m i t t a l of the Remedial Investigation Report6 and the Feasibility Study
Report' to E P A .
The ROD was s u b s e q u e n t l y issued by EPA in S e p t e m b e r 1988 which p r e s e n t e d the s e l e c t ed
remedial al t ernat ive s f or S i t e soi l and groundwater. The s e l e c t ed remedial a l t e rna t iv e f or
groundwater i n c l u d e d e x t r a c t i o n and t r e a t m e n t o f g r o u n d v v a t e r c o n t a i n i n g c o n s t i t u e n t c onc en t ra t i on s
greater than the remedial g o a l s s p e c i f i e d in the ROD. The ROD s t i p u l a t e d that "groundwater
c o l l e c t i o n w i l l c on t inue u n t i l c o n s t i t u e n t s have been recovered to the maximum ex t en t p o s s i b l e " , as
"determined d u r i n g the Remedia l A c t i o n , based upon e x p e r i e n c e in o p e r a t i n g the groundwater
c o l l e c t i o n and treatment system." The ROD s p e c i f i e d that once EPA had d e t e rmined that
groundwater c o n s t i t u e n t s have been recovered to the maximum extent p o s s i b l e , groundwater
c o l l e c t i o n would cease and any remaining c o n s t i t u e n t s would be a l l o w e d to n a t u r a l l y a t t enuat e to
background l e v e l s . The ROD al s o i n d i c a t e d that the groundwater could be r emed ia t ed via in s i tu
b i o l o g i c a l treatment i f equal p e r f o r m a n c e was d e m o n s t r a t e d .
The Detailed Statement of Work for South Cavalcade Site ( S O W ) 8 was c o m p l e t e d by Bechtel
Environmenta l , I n c . ( B e c h t e l ) on b e h a l f o f Beazer in May 1990. The SOW de s cr ib ed the remedial

P:\Beazer\So C a v a k a d e \ G F T E R V c r i f i c a t i o n \ G F T E R V e r i f i c a t i o n R e p o r t Z w p d 1-3 KEY

000955



Verification of Groundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas________________________________________________July 31, 2000

d e s i g n and r emedia l a c t i on ( R D / R A ) a c t i v i t i e s to be p e r f o r m e d by Beazer i n c l u d i n g p i l o t s t u d y ta sks
to s u p p o r t the d e s i g n of the s e l e c t e d remedies. In March 1 9 9 1 , Beazer entered into a Consent
Decree9 with EPA for i m p l e m e n t a t i o n o f the RD/RA a c t i v i t i e s s p e c i f i e d in the S O W . The SOW was
s ub s equen t ly incorpora t ed in to the E P A - a p p r o v e d Remedial Design Work Plan ( R D W P ) 1 0 pr epared
by Bechte l on b e h a l f of Beazer, da t ed March 1992.
P i l o t s t u d y tasks conducted to s u p p o r t the groundwater remedia l d e s i g n i n c l u d e d a groundwater
c o l l e c t i o n we l l p i l o t s t u d y , groundwater recovery trench p i l o t s t u d y and groundwater treatment
system p i l o t s t u d y . P i l o t s t u d y tasks were c o m p l e t e d in October 1993. The 100% Design
Groundwater Collection and Reinfection System and Dense Non-Aqueous Phase Liquid Recovery
System11 was submi t t ed to EPA in December 1994 and was s u b s e q u e n t l y a p p r o v e d .
I m p l e m e n t a t i o n of the groundwat er r emedia l ac t ion was i n i t i a t e d in J u n e 1995 in accordance wi th
the E P A - a p p r o v e d Remedial Action Work Plan (RAWP)' 2 d a t e d May 1995 and a s so c ia t ed s u p p o r t
document s . O n e D N A P L recovery w e l l ( R W N - 4 ) a n d f o u r groundwat er c o l l e c t i o n w e l l s ( R W N - 1 ,
R W N - 2 , R W N - 3 a n d R W N - 5 ) were i n s t a l l e d wi thin G r o u n d w a t e r Remedial A c t i o n Area ( G R A A )
1 l o ca t ed in the north s e c t i on of the S i t e . One DNAPL recovery well ( R W S - 5 ) and three
groundwater c o l l e c t i o n w e l l s ( R W S - 3 , R W S - 4 , and R W S - 6 ) were i n s t a l l e d wi thin GRAA 2, which
i n c l u d e s the area f o r m e r l y o c cup i ed by the coal tar d i s t i l l a t i o n p l a n t . Two combined groundwater
c o l l e c t i o n / D N A P L recovery w e l l s ( R W S - 1 and R W S - 2 ) were i n s t a l l e d within GRAA 3, which
i n c l u d e s the area f o r m e r l y o c c u p i e d by the wood t r e a t i n g proc e s s area.
S t a r t - u p o f the groundwater c o l l e c t i o n and DNAPL recovery c o m p o n e n t s o f the groundwater
remedy was c onduc t ed in S e p t e m b e r 1 9 9 5 , f o l l o w i n g c o m p l e t i o n o f the groundwat er t r ea tment p l a n t
m o d i f i c a t i o n s . In an EPA l e t t e r da t ed October 6, 1 9 9 5 1 3 , EPA i n d i c a t e d that "there i s some que s t i on
as to whether EPA w i l l c on t inue to a p p l y the current remedial act ion g o a l s [ i . e . , the remedial g o a l s
s p e c i f i e d in the ROD issued in 1 9 8 8 ] to groundwater c l eanup ." T h i s d i r e c t i o n was taken in re sponse
to a July 31, 1995 EPA memorandum w d i r e c t i n g a p o l i c y f a v o r i n g a p p l i c a b l e and relevant and
a p p r o p r i a t e requirement ( A R A R ) waivers at s i te s where it is t e c h n i c a l l y i m p r a c t i c a b l e to remediate
groundwater to F e d e r a l or S t a t e s t andard s . As p r o v i d e d by the October 6, 1995 EPA l e t t e r and in
accordance wi th an agreement between EPA and Beazer, groundwater c o l l e c t i o n and treatment has
been de layed p e n d i n g de t erminat ion of the p o t e n t i a l i n a p p l i c a b i l i t y of the groundwater remedial
g o a l s s p e c i f i e d in the ROD. O p e r a t i o n o f the DNAPL recovery component o f the groundwater
remedy is c u r r e n t l y ongo ing .
DNAPL recovery o p e r a t i o n s were conduc t ed in c o n j u n c t i o n with groundwater p u m p i n g dur ing
N o v e m b e r and December 1995 as s t a r t - u p / s h a k e d o w n of the groundwat er treatment sys tem was
c o m p l e t e d . In January 1996, opera t i on of the DNAPL recovery system in the passive mode of
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o p e r a t i o n (i.e . c o l l e c t i o n o f D N A P L wi thou t groundwater p u m p i n g t o increase h y d r a u l i c g r a d i e n t s )
was i n i t i a t e d in accordance wi th the E P A - a p p r o v e d 100% Remedial Des ign. E v a l u a t i o n of the
DNAPL recovery data c o l l e c t e d through J u n e 1996 in accordance with the s t a t i s t i c a l p r o t o c o l (i.e . ,
z e r o - s l o p e a n a l y s i s ) s p e c i f i e d in the Groundwater Extraction System Performance Monitoring Plan
(GESPMP) 1 5 i n d i c a t e d that DNAPL had been recovered to the "maximum extent po s s i b l e " under
the pa s s ive mode of o p e r a t i o n .
As a re sul t and in accordance with the E P A - a p p r o v e d 100% Remedial De s ign , DNAPL recovery,
with groundwater e x t r a c t i o n to enhance h y d r a u l i c g r a d i e n t s , was i n i t i a t e d in one G R A A (GRAA 3)
to evaluate the e f f e c t i v e n e s s and p r a c t i c a b i l i t y of t h i s enhancement pr i or to its use in the other
G R A A s . E v a l u a t i o n o f t h e DNAPL recovery data c o l l e c t e d in GRAA 3 f r o m July through
S e p t e m b e r 1996 i n d i c a t e d that groundwater e x t r a c t i o n (at a p u m p i n g rate of 0.3 gpm f rom i n d i v i d u a l
recovery w e l l s ) a p p e a r e d t o enhance DNAPL recovery in W e l l s R W S - 1 and R W S - 2 . Based on t h i s
observation, DNAPL recovery wi th groundwater e x t r a c t i o n to enhance h y d r a u l i c g r a d i e n t s was
i n i t i a t e d in G R A A s 1 and 2 in October 1996. C u r r e n t l y , DNAPL recovery with groundwater
ex trac t ion is being conduc ted in all three G R A A s . As of th i s time, a p p r o x i m a t e l y 2,000 g a l l o n s of
DNAPL have been removed f r o m the s h a l l o w water-bearing zone. Beazer w i l l continue o p e r a t i o n
of the DNAPL Recovery S y s t e m in the g r a d i e n t enhanced mode, in accordance with the E P A -
a p p r o v e d R A W P and a p p l i c a b l e EPA G u i d a n c e , such as the Guidance for Evaluating the Technical
Impracticability of Ground-Water Restoration16.
In a d d i t i o n to the o n g o i n g DNAPL recovery o p e r a t i o n , Beazer has been c o n d u c t i n g annual
groundwat er m o n i t o r i n g since March 1993 in two d e e p e r m o n i t o r i n g w e l l s l o c a t e d in the v i c i n i t y
of the S i t e , a s s t i p u l a t e d in the ROD. T h i s a c t i v i t y i s i n d e p e n d e n t o f the natural a t t e n u a t i o n
asse s sment for s h a l l o w groundwat er and is s u b j e c t o n l y to the a p p l i c a b l e p r o v i s i o n s of the ROD and
EPA a p p r o v e d RDWP. The r e s u l t s o f t h i s m o n i t o r i n g show that the d e e p e r groundwater beneath the
S i t e has not been impaced.
1.1.3 S i t e C o n c e p t u a l M o d e l Overview
A d e t a i l e d Site c o n c e p t u a l model was d e v e l o p e d and p r e s e n t e d in S e c t i o n 2.0 o f the GFTER. An
overview o f th e Si t e c onc ep tua l model p r e s e n t e d in th e GFTER i s p r e s e n t e d in th e f o l l o w i n g
p a r a g r a p h s , t o f a c i l i t a t e a n u n d e r s t a n d i n g o f e x i s t i n g S i t e c o n d i t i o n s p e r t i n e n t t o t h e s u b j e c t
groundwater f a t e and t ran spor t e v a l u a t i o n .
T h e C O I s have been d e t e c t e d i n groundwat e r w i t h i n t h e s h a l l o w f l u v i a l - d e l t a i c d e p o s i t s , c o m p r i s i n g
i n t e r m i t t e n t , i n t e r b e d d e d f i n e sand, s i l t , and c l a y that ex t end f r o m the ground sur fa c e to a maximum
d e p t h of a p p r o x i m a t e l y 22 f t - b g s . The water t a b l e t y p i c a l l y occurs within t h i s unit at a few f e e t
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below the ground sur fa c e . Groundwa t e r f l o w w i t h i n the a q u i f e r i s g e n e r a l l y in a w e s t e r l y d i r e c t i on .
A q u i f e r t e s t i n g r e s u l t s i n d i c a t e average hor izon ta l h y d r a u l i c c o n d u c t i v i t i e s f o r t h e northern and
southern s e c t i o n s of the S i t e are 7.8 x 10"3 c m / s e c (8,070 f t / y e a r ) and 1.6 x 10~3 cm/ s e c ( 1 , 6 5 5
f t / y e a r ) , r e s p e c t i v e l y . H o r i z o n t a l h y d r a u l i c g r a d i e n t s in th e s h a l l o w zone are r e l a t i v e l y f l a t ranging
f r o m l . 7 6 x 10 ' 3 t o 5.88 x 10"3 f t / f t . A downward ver t i ca l h y d r a u l i c grad i en t ha s been measured
between the s h a l l o w a q u i f e r and the u n d e r l y i n g d i s c o n t i n u o u s sand unit ( r e f e r r e d to as the
in t ermedia t e zone in the 100% Remedia l D e s i g n ) , which l i e s at a d e p t h of 40 to 50 f e e t b e l ow ground
sur face . C O I s have been d e t e c t e d in groundwater in some ins tance s in th i s d i s c o n t i n u o u s sand unit.
The C O I s have been i d e n t i f i e d t o b e P o l y n u c l e a r A r o m a t i c H y d r o c a r b o n (PAH) c o m p o u n d s and
benzene, t o l u e n e , e t hy l b enz ene and x y l e n e ( B T E X ) based on the a n a l y t i c a l r e s u l t s o f groundwat er
s a m p l e s c o l l e c t e d f r o m w i t h i n t h e s h a l l o w zone. T h e s e c o n s t i t u e n t s a r e t y p i c a l C O I s f o r s i t e s where
wood t r e a t i n g o p e r a t i o n s have been conduc t ed u s i n g creosote as a pr e s e rva t iv e .
The source areas for these C O I s are the l o c a t i o n s at the S i t e where DNAPL has been observed as a
s eparate phase in m o n i t o r i n g w e l l s or v i s u a l l y observed d u r i n g c o m p l e t i o n of soi l borings . As a
s u p p l e m e n t to the Work P l a n , Beazer conduc t ed a c o m p l e t e e v a l u a t i o n of the RJ boring l o g s , S i t e
soi l data and DNAPL th i ckne s s measurements t o r e f i n e t h e d e l i n e a t i o n o f t h e p o t e n t i a l DNAPL
source areas (PDSAs), which had been p r e v i o u s l y d e f i n e d in the GFTER and the Work P l a n as the
f ormer p l a n t proce s s areas. The r e s u l t s o f t h i s e v a l u a t i o n were p r o v i d e d to EPA in December 1998,
and are f u r t h e r r e f i n e d herein based on ob s ervat ions made and da ta acquired dur ing the recent f i e l d
work. F i g u r e 1-3 shows the i n f e r r e d ex t ent of DNAPL based on the 1998 data eva lua t i on . The
inf erred e x t e n t s o f DNAPL as shown on F i g u r e 1-3 t h e r e f o r e repre s ent the r e f i n e d l i m i t s o f the
various P D S A s .
No a d d i t i o n to , or movement of , DNAPL is a n t i c i p a t e d over t ime, due to the s t rong i n d i c a t i o n s that
the D N A P L has achieved a s t a t i c d i s t r i b u t i o n w i th in the s h a l l o w a q u i f e r and the f a c t that 38 years
have e l a p s e d since wood t r e a t i n g was c o n d u c t e d at t h i s S i t e . H o w e v e r , the areas c o n t a i n i n g
i m m o b i l e f r e e - p h a s e or r e s i dua l DNAPL are a n t i c i p a t e d to be a l o n g term source for d i s s o l v e d phase
C O I s wi th in s h a l l o w groundwat er .
C O I s d i s s o l v e f r o m t h e D N A P L into t h e groundwat e r a s a f u n c t i o n o f t h e e f f e c t i v e s o l u b i l i t i e s .
M i g r a t i o n o f C O I s occurs in the general groundwat er f l o w d i r e c t i o n due to d i s p e r s i o n and advec t ion.
A t t e n u a t i o n mechanisms such as d i s p e r s i o n , a d s o r p t i o n and b i o d e g r a d a t i o n cause COI
concen tra t i on s to decrease with m i g r a t i o n away f r o m the source. The PAH compound s have low
aqueous s o l u b i l i t i e s and are r e a d i l y a t t enua t ed by s o r p t i o n to n a t u r a l l y occurring organic carbon in
the a q u i f e r matrix . B T E X c o n s t i t u e n t s have moderate s o l u b i l i t i e s , however, they are more r e a d i l y
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a t t enua t ed by b i o d e g r a d a t i o n . A d d i t i o n a l l y , because B T E X c o m p o u n d s c ompr i s e o n l y a very smal l
f r a c t i o n o f creosote, e f f e c t i v e s o l u b i l i t y concentrat ions f or these c o m p o u n d s are r e l a t i v e l y low.
In the GFTER, the d o w n g r a d i e n t ex t ent o f C O I s in the south area was e s t imat ed us ing the data f r o m
m o n i t o r i n g well M W - 0 8 , which i s l o c a t e d a p p r o x i m a t e l y 320 f e e t d owngrad i en t o f the southwestern
S i t e boundary. COI concentrat ions measured in groundwat er s a m p l e s c o l l e c t e d f r o m t h i s well were
l e s s than a p p l i c a b l e s t andard s . M o n i t o r i n g we l l M W - 0 1 , l o ca t ed a p p r o x i m a t e l y 2 5 0 f e e t
d o w n g r a d i e n t o f the northern PDSA, was used in the GFTER to evaluate the p o t e n t i a l d o w n g r a d i e n t
extent of C O I s in the north area. Previou s a n a l y t i c a l data for s a m p l e s c o l l e c t e d f r o m this wel l
ind i ca t ed that benzene c o n c e n t r a t i o n s in t h i s we l l s l i g h t l y exceeded the remedial goal s p e c i f i e d in
the ROD.
I n t h e G F T E R , t h e nearest p o t e n t i a l f u t u r e o f f - S i t e groundwater exposure p o i n t s were p r o t e c t i v e l y
assumed to be a p p r o x i m a t e l y 400 f e e t d o w n g r a d i e n t f r o m the p o t e n t i a l c on s t i tu en t source areas.
C o n s e q u e n t l y , the se h y p o t h e t i c a l e xpo sur e p o i n t s were used in the f a t e and transport model to
evaluate th e e f f e c t i v e n e s s o f natural a t t e n u a t i o n f or p r e v e n t i n g p o t e n t i a l f u t u r e exposure t o
c o n s t i t u e n t s in groundwater . The p r o t e c t i v e nature of the assumed 400-foot d i s t anc e to the nearest
p o s s i b l e f u t u r e r e c ep t or i s i n d i c a t e d by th e f o l l o w i n g ob s erva t i on s:
• water in the local area is s u p p l i e d by the m u n i c i p a l sy s t em;
• the q u a l i t y of s h a l l o w g r o u n d w a t e r i s poor due to n a t u r a l l y occurring c o n d i t i o n s ;
• groundwat er y i e l d f r o m the s h a l l o w a q u i f e r i s e x p e c t e d to be low; and,
• no groundwater withdrawal w e l l s w i th in the s h a l l o w a q u i f e r are known to exi s t w i th in one

m i l e o f t h e S i t e .
1.1.4 G r o u n d w a t e r F a t e and T r a n s p o r t E v a l u a t i o n R e s u l t s
The f a t e and t ran spor t e v a l u a t i o n s were conduc t ed us ing p r o t e c t i v e a s s u m p t i o n s r egard ing
con s t i tu en t t r a n s p o r t , natural a t t e n u a t i o n proce s s e s , and p o t e n t i a l f u t u r e u se o f s h a l l o w groundwater.
T h e s e a s s u m p t i o n s were in t ended to ensure that the p o t e n t i a l for f u t u r e e xpo sure to C O I s in
groundwater i s no t u n d e r e s t i m a t e d . The s i g n i f i c a n t r e s u l t s o f th e GFTER are summarized below:
• A review of background l i t e r a t u r e for s i m i l a r c o m p o u n d s and s i m i l a r s i t e s i n d i c a t e s it is

r easonable to e xpe c t that the creoso te c o n s t i t u e n t s in s h a l l o w groundwater at the S o u t h
C a v a l c a d e S i t e undergo some degree o f b i o d e g r a d a t i o n .

• The behavior of s u l f a t e in groundwat er was c on s i s t en t wi th the u t i l i z a t i o n of t h i s compound
as an e l e c t ron a c c e p t o r in the b i o d e g r a d a t i o n of creosote c o n s t i t u e n t s .
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• The observat ion of r e l a t i v e l y s t a b l e c on s t i t u en t c onc en tra t i on s over time was cons i s t en t with
b i o d e g r a d a t i o n , and s u p p o r t e d the i n c o r p o r a t i o n of b i o d e g r a d a t i o n into the f a t e and transport
evaluat ion.

• The re su l t s o f th e B I O S C R E E N s i m u l a t i o n s s u p p o r t th e h y p o t h e s i s that e f f e c t i v e natural
a t t enua t i on of C O I s occurs w i th in a short d i s t a n c e of p o t e n t i a l c on s t i t u en t source areas,
b e f o r e groundwater concentrations greater than the ROD remedial goals or T N R C C M S C s
are rea l ized at the nearest h y p o t h e t i c a l f u t u r e groundwater wi thdrawal w e l l .

• The r e s u l t s o f the B I O S C R E E N s i m u l a t i o n s i n d i c a t e that the C O I s in the s h a l l o w
groundwater have a l r e a d y achieved a s t e a d y s ta t e or e q u i l i b r i u m d i s t r i b u t i o n , and that f u t u r e
migra t i on or increa s ing conc en tra t i on s of COI w i l l not occur.

• A compar i s on of the 1986-87 groundwat er c o n c e n t r a t i o n data with da ta obtained f r o m the
s u p p l e m e n t a l groundwater s a m p l i n g c o m p l e t e d in N o v e m b e r 1993 i n d i c a t e s s t a b l e or
decreas ing con s t i tu en t c o n c e n t r a t i o n s between 1986-87 and 1993.

In genera l , the r e s u l t s of the f a t e and t ranspor t e v a l u a t i o n s were s u p p o r t i v e of the h y p o t h e s i s that a
monitored natural a t t e n u a t i o n remedy i s f e a s i b l e f or s h a l l o w groundwat er a t the S o u t h C a v a l c a d e
S i t e . The data c o l l e c t i o n and i n f o r m a t i o n g a t h e r i n g a c t i v i t i e s de s cr ibed in th i s report are i n t e n d e d
t o f u r t h e r evaluate the h y p o t h e s i s p r e s e n t e d in the GFTER.
1 . 2 P U R P O S E O F I N V E S T I G A T I O N / P R O J E C T O B J E C T I V E S
T h i s report p r e s e n t s th e r e s u l t s o f i n v e s t i g a t i v e a c t i v i t i e s that were i m p l e m e n t e d t o p r o v i d e
a d d i t i o n a l f i e l d da ta a n d S i t e - r e l a t e d i n f o r m a t i o n necessary t o v e r i f y t h e c o n c l u s i o n s o f t h e G F T E R
and to de t ermine the overal l f e a s i b i l i t y o f a monitored natural a t t e n u a t i o n remedy for s h a l l o w
groundwater a t the S o u t h C a v a l c a d e S i t e . T h i s i n v e s t i g a t i o n was i m p l e m e n t e d to evaluat e monitored
natural a t t enua t i on in a manner c o n s i s t e n t wi th the f o l l o w i n g d e f i n i t i o n d e v e l o p e d by the EPA O f f i c e
of Research and D e v e l o p m e n t and O f f i c e o f S o l i d W a s t e and Emergency R e s p o n s e 1 7 :

"The term "monitored natural a t t enuat ion" , as used in t h i s Dire c t iv e , r e f e r s to the r e l ianc e
on natural a t t e n u a t i o n proc e s s e s ( w i t h i n the cont ex t of a c a r e f u l l y c o n t r o l l e d and monitored
s i t e c l e a n u p a p p r o a c h ) to achieve s i t e - s p e c i f i c r e m e d i a l o b j e c t i v e s w i th in a t ime f rame that
i s reasonable compared to tha t o f f e r e d by o ther more ac t ive methods . The "natural
a t t e n u a t i o n processes" that are at work in such a r e m e d i a t i o n a p p r o a c h i n c l u d e a variety of
p h y s i c a l , c h e m i c a l , or b i o l o g i c a l proce s s e s t h a t , under f a v o r a b l e c o n d i t i o n s , ac t without

P:\Beazer\So C a v a l c a d c \ G F T E R V e r i f i c a l i o n \ G F T E R V e r i f i c a t i o n R c p o n 2 . w p d 1-8 KEY

000960



Verification ofGroundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas____________________________________________________July 31, 2000

human in t erven t i on to reduce the mass, t o x i c i t y , m o b i l i t y , volume, or c onc en tra t i on of
c o n t a m i n a n t s in soi l or groundwater. T h e s e in s i t u proce s s e s i n c l u d e b i o d e g r a d a t i o n ;
d i s p e r s i o n ; d i l u t i o n ; s o r p t i o n ; v o l a t i l i z a t i o n ; a n d chemical o r b i o l o g i c a l s t a b i l i z a t i o n ,
t r a n s f o r m a t i o n , or d e s t r u c t i o n of contaminants ."

The s p e c i f i c o b j e c t i v e for monitored natural a t t enua t i on at the S o u t h Caval cade S i t e is based on
p o t e n t i a l risk to human h e a l t h and the environment due to C O I s d i s s o l v e d in groundwater .
S p e c i f i c a l l y , the moni tored natural a t t e n u a t i o n o b j e c t i v e s ta t e s that t h i s a p p r o a c h w i l l b e deemed to
p r o v i d e a c c e p t a b l e m i t i g a t i o n of risk i f current or f u t u r e d i s s o l v e d COI conc en tra t i on s do not exceed
the ROD remedial goal s for groundwater at h y p o t h e t i c a l f u t u r e downgradient exposure po in t s .
F u r t h e r , the h y p o t h e t i c a l groundwat er exposure p o i n t i s to be cons idered the h y p o t h e t i c a l l o c a t i o n
of a f u t u r e groundwater e x t r a c t i o n w e l l , and the increase in the rate of d owngrad i en t groundwa t e r
movement in the v i c i n i t y of the we l l due to p u m p i n g is to be c on s id er ed in the a n a l y s i s . In order to
meet the o b j e c t i v e , monitored natural a t t e n u a t i o n must e v e n t u a l l y cause d i s s o l v e d COI d i s t r i b u t i o n s
to s t a b i l i z e or recede b e f o r e the h y p o t h e t i c a l d o w n g r a d i e n t e xpo sure po in t i s reached.
As de s cr i b ed in the E P A - a p p r o v e d GFTER, the h y p o t h e t i c a l expo sure p o i n t s were s e l e c t e d a s the
nearest n o n - i n d u s t r i a l p r o p e r t y d o w n g r a d i e n t o f th e S i t e . In th e north area, the area between the S i t e
boundary and the h y p o t h e t i c a l l o c a t i o n of f u t u r e groundwat er use is o c cup i ed by a r i g h t - o f - w a y for
an active rai l l i n e and a p u b l i c roadway. In the south area, the area between the S i t e boundary and
the h y p o t h e t i c a l l o c a t i o n of f u t u r e groundwater use is o c cup i ed by an ac t ive p e t r o l e u m s torage
f a c i l i t y , a r i g h t - o f - w a y for an a c t i v e rail l i n e and a p u b l i c roadway.
The data c o l l e c t i o n and i n t e r p r e t a t i o n a c t i v i t i e s d e s cr i b ed herein ar e s u f f i c i e n t l y s u p p o r t i v e o f t h e
h y p o t h e s i s p r e s e n t e d in the GFTER: that a moni t or ed natural a t t e n u a t i o n remedy i s f e a s i b l e f or
s h a l l o w groundwater at the S i t e . C o n s e q u e n t l y , t h i s report a l s o p r o p o s e s the general cr i t er ia o f an
a p p r o p r i a t e natural a t t e n u a t i o n g r o u n d w a t e r m o n i t o r i n g program. T h e o b j e c t i v e o f t h e groundwater
m o n i t o r i n g program is to acquire the t ime- s er i e s and s p a t i a l g r o u n d w a t e r c onc en tra t i on data
necessary f o r o n g o i n g c o n f i r m a t i o n o f e f f e c t i v e natural a t t e n u a t i o n o f d i s s o l v e d C O I s i n s h a l l o w
zone groundwater.
1 . 3 T E C H N I C A L A P P R O A C H
The data c o l l e c t i o n and e v a l u a t i o n a p p r o a c h e s used herein are g u i d e d by EPA Data Q u a l i t y
O b j e c t i v e s G u i d a n c e 1 8 which advoca t e s a s t e p - w i s e proc e s s t o the d e v e l o p m e n t o f s a m p l i n g
programs to ensure that the data c o l l e c t e d are a p p r o p r i a t e to meet the p r o j e c t o b j e c t i v e s . T h i s
a p p r o a c h invo lve s a d e c i s i o n rule proce s s which e s t a b l i s h e s pr e-de t ermined e v a l u a t i o n cr i t e r ia to
which c o l l e c t e d i n f o r m a t i o n are c ompared . U p o n c o m p a r i s o n and e v a l u a t i o n of the data, the
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d e c i s i o n rule proce s s i s f o l l o w e d , by which a r e s u l t i n g a c t i o n / d e c i s i o n i s m e t h o d i c a l l y d e t e rmined .
In c o n j u n c t i o n wi th the c o m p a r i s o n o f data to pr e-de t e rmined cr i t er ia , t e chnica l and p r a c t i c a l
j u d g e m e n t are u t i l i z e d to ensure that the p r o j e c t o b j e c t i v e s are a t ta ined and that a p p r o p r i a t e d e c i s i o n s
are made cons i s t en t with p r o j e c t - s p e c i f i c requirements .
T h e i m p l e m e n t a t i o n o f t h e f i e l d a c t i v i t i e s w a s d e p e n d e n t upon t h e r ea l - t ime i n t e r p r e t a t i o n o f f i e l d
d a t a (e.g. , g a s c h r o m a t o g r a p h [ G C ] groundwat er f i e l d s creening r e s u l t s a n d p o t e n t i o m e t r i c d a t a ) .
T h e s e i n t e r p r e t a t i o n s g u i d e d s a m p l i n g a c t i v i t i e s t o ensure that a s u f f i c i e n t q u a n t i t y o f data was
c o l l e c t e d a t a p p r o p r i a t e l o c a t i o n s t o s a t i s f y p r o j e c t o b j e c t i v e s .
In a d d i t i o n t o the e v a l u a t i o n o f the r ea l - t ime f i e l d da ta , Beazer c o m p l e t e d a review o f a v a i l a b l e
historic i n f o r m a t i o n to r e f i n e the current under s tand ing of the l i m i t s of p o t e n t i a l o n - S i t e const i tuent
sources, as agreed at the July 2, 1998 m e e t i n g with E P A . F i n d i n g s of t h i s task served as the basis
f o r d e v e l o p m e n t o f s u p p l e m e n t a l c h a r a c t e r i z a t i o n a c t i v i t i e s that were c o m p l e t e d in c o n j u n c t i o n wi th
the i n v e s t i g a t i o n p r o p o s e d in the W o r k P l a n . The p u r p o s e o f the s u p p l e m e n t a l c h a r a c t e r i z a t i o n was
to eva luat e whether any other c o n s t i t u e n t source areas may ex i s t which have a s so c ia t ed d i s s o l v e d
phase p l u m e s that are more e x t en s iv e than the two p l u m e s to be addre s s ed under the Work P l a n .
The c onc lu s i on s p r e s e n t e d in the GFTER are based on: 1) S i t e c o n d i t i o n s a s d e s c r i b ed by the S i t e
c o n c e p t u a l mode l and, 2) r e p r e s e n t a t i v e and p r o t e c t i v e l i t e r a t u r e values used as i n p u t for the
a n a l y t i c a l groundwat er f a t e and t r a n s p o r t m o d e l i n g . R e s u l t s o f th e d a t a c o l l e c t i o n and i n f o r m a t i o n
ga th er ing e f f o r t s a r e used t o eva lua t e t h e G F T E R c o n c l u s i o n s b y c o l l e c t i n g S i t e - s p e c i f i c i n f o r m a t i o n
r e l a t i v e to these c o n d i t i o n s and values . T h e r e f o r e , t h i s s cope of work f o c u s e s m a i n l y on three
primary l i n e s o f natural a t t e n u a t i o n ev idence:
• Direct o b s e rva t i on or i n t e r p r e t a t i o n of p l u m e s t a t u s (i.e . , advanc ing , s t a b l e , or r e c e d i n g ) ;
• Evidence of i n t r i n s i c b i o d e g r a d a t i o n ; and,
• S o r p t i o n t o a q u i f e r s o l i d s .
For the a n a l y s i s c onduc t ed in the GFTER, i t ha s been assumed tha t i n p u t c onc en t ra t i on s f r o m the
source to the p l u m e are c o n s t a n t , which f u r t h e r assumes that the source does not become d e p l e t e d
over time. T h i s a s s u m p t i o n g e n e r a l l y i m p a r t s a h igher degree o f p r o t e c t i v e n e s s to the a n a l y s i s than
t h e a s s u m p t i o n o f source d e p l e t i o n , since i t p r o v i d e s t h e grea t e s t p o t e n t i a l f o r p l u m e m i g r a t i o n . The
cons tant source a s s u m p t i o n is r ea sonab l e wi th re spec t to creosote DNAPL sources, such as those at
S o u t h C a v a l c a d e because th e r e l a t i v e l y l ow s o l u b i l i t i e s o f most o f t h e c o n s t i t u e n t c o m p o u n d s w i l l
p r o v i d e a s l ow rate of mass t r a n s f e r f r o m the source to groundwater . and a c o r r e s p o n d i n g l y s low rate
of source d e p l e t i o n . C o n s e q u e n t l y , the emphas i s of the current inve s t i ga t i on is on d i s s o l v e d phase
natural a t t e n u a t i o n proce s s e s , rather than d e p l e t i o n o f t h e D N A P L sources.
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1.4 ORGANIZATION OF REPORT
The f o l l o w i n g s e c t ion p r o v i d e s a b r i e f general review of the t e chnica l basis for the natural
a t t e n u a t i o n o f the C O I s present in groundwater at the S o u t h C a v a l c a d e S i t e . The r e su l t s o f the
i n v e s t i g a t i o n are g e n e r a l l y d i v i d e d into two ca t egor i e s : those conduc t ed to evaluate m o d e l i n g
boundary c o n d i t i o n s and inpu t parameters ( S e c t i o n 3.0), and those intended to eva lua t e p l u m e
migra t i on ( S e c t i o n 4.0). T h e s e s e c t i on s are organized in a manner that is g e n e r a l l y cons i s t ent with
E P A Data Q u a l i t y O b j e c t i v e s G u i d a n c e , a n d i n c l u d e t h e f o l l o w i n g sub s e c t i ons: O b j e c t i v e s , I n p u t
Data, S a m p l i n g Locat ions and Frequenc i e s , Decis ion Rules, and Results. S e c t i o n 4.0 describes the
i m p l i c a t i o n s o f s u p p l e m e n t a l i n v e s t i g a t i v e r e s u l t s on th e GFTER conclusions. S e c t i o n 5 .0 pre s en t s
the c on c lu s i on s r e g a r d i n g the f e a s i b i l i t y and a p p l i c a b i l i t y of monitored natural a t t e n u a t i o n as the
remedy for s h a l l o w groundwater at the S i t e . S e c t i o n 6.0 pre s en t s general r e commendat ions
r e g a r d i n g the c o m p o n e n t s o f a f u t u r e groundwater m o n i t o r i n g program.
The Report i s a l s o s u p p o r t e d by several a p p e n d i c e s as f o l l o w s :
• A p p e n d i x A - D e s c r i p t i o n o f F i e l d I m p l e m e n t a t i o n
• A p p e n d i x B - S o i l Boring / M o n i t o r i n g W e l l L o g s
• A p p e n d i x C - A n a l y t i c a l L a b o r a t o r y R e p o r t s
• A p p e n d i x D - G e o t e c h n i c a l T e s t i n g Report
• A p p e n d i x E - M i c r o b i a l T e s t i n g Report
• A p p e n d i x F - D N A P L T e s t i n g R e s u l t s

A p p e n d i x G - Water Use and Water W e l l Database
• A p p e n d i x H - S t a t i s t i c a l C a l c u l a t i o n s
• A p p e n d i x I - A p p l i c a b l e O u t p u t f r o m G F T E R
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2 . 0 T E C H N I C A L B A S I S F O R N A T U R A L A T T E N U A T I O N
2.1 G E N E R A L
As s tated by the EPA ( 1 9 9 9 ) . the use of natural a t t e n u a t i o n as a remedial approach d e p e n d s on "a
varie ty of p h y s i c a l , chemical or b i o l o g i c a l proce s s e s t h a t , under f a v o r a b l e c o n d i t i o n s , ac t wi thout
human in t e rv en t i on to reduce the mass, t o x i c i t y , m o b i l i t y , vo lume, or c o n c e n t r a t i o n of c ontaminant s
in soil or groundwater. T h e s e in situ processes i n c l u d e b i odegradat i on; d i s p e r s i o n ; d i l u t i o n ;
s o r p t i o n ; v o l a t i l i z a t i o n ; r a d i o a c t i v e d e cay; and chemical or b i o l o g i c a l s t a b i l i z a t i o n , t r a n s f o r m a t i o n
or d e s t r u c t i o n of contaminants." The D i r e c t i v e goes on to s ta t e that when r e l y i n g on natural
a t t enua t i on proce s s for s i t e r e m e d i a t i o n , "EPA p r e f e r s those proc e s s e s that d e g r a d e or d e s t r o y
contaminants".
2 . 2 L A B O R A T O R Y E V I D E N C E F O R B I O D E G R A D A T I O N O F C O M P O U N D S

S I M I L A R T O T H E S O U T H C A V A L C A D E C O I s
Evidence of i n d i g e n o u s microb ia l pre s ence in the s ub sur fa c e environment is now wel l documented
(e.g., Barbara et al., 1994; W i l s o n et al.. 1 9 8 3 ; G h i o r s e and B a l k w i l l , 1 9 8 3 ) and w i d e l y a c c e p t e d .
The a b i l i t y o f i n d i g e n o u s microbes , e s p e c i a l l y bacteria, to d e g r a d e a wide range o f organic
substances has a l so been c o n c l u s i v e l y d e m o n s t r a t e d . M u e l l e r et al. ( 1 989) p r o v i d e d an overview of
b i o d e g r a d a t i o n for a wide range of creosote c ompound s , wi th r e f e r e n c e to environmental releases
of thi s l iqu id . T h e y c i t ed a wide range of laboratory s t u d i e s where b i odegrada t i on of PAHs,
he t eroaromat i c s and p h e n o l i c c o m p o u n d s has been d e m o n s t r a t e d and where s p e c i f i c s t ra in s of
microbes able to u t i l i z e these c o m p o u n d s have been i s o l a t e d f r o m environmental s a m p l e s .
B i o d e g r a d a t i o n o f c o m p o u n d s t y p i c a l o f t h e C O I s a t t h e S o u t h C a v a l c a d e S i t e (i.e . , monoaromatic s
and PAHs) has been demonstrated in a host of laboratory s t ud i e s , and under a range of
environmental c o n d i t i o n s . For e x a m p l e , M a j o r e t a l . ( 1 9 8 8 ) , K u h n e t a l . ( 1 9 8 8 ) and H u t c h i n s e t a l .
( 1 9 9 1 ) d e m o n s t r a t e d t h e b i o d e g r a d a t i o n o f various aromatic c o m p o u n d s , l inked with d i s s o l v e d
oxygen u t i l i z a t i o n and n i t r a t e - r e d u c t i o n . F l y v b e r g e t a l . ( 1 9 9 3 ) d e m o n s t r a t e d b i o d e g r a d a t i o n o f
d i s s o l v e d creosote c o m p o u n d s under n i t r a t e - r e d u c i n g c o n d i t i o n s . S i m i l a r l y , b i o d e g r a d a t i o n h a s
been demons t ra t ed in a s s o c ia t i on with iron reduc t ion (e.g., L o v l e y et al . , 1989), s u l f a t e r e d u c t i o n
( e . g . . H a a g e t a l . , 1 9 9 1 ; E d w a r d s , e t a l . , 1 9 9 2 ) a n d m e t h a n o g e n e s i s ( e . g . , G o d s y e t a l . , 1992; Edward s
and G r b i c - G a l i c , 1994; A d r i a n and Suf l i ta , 1994).
N u m e r o u s o ther l a b o r a t o r y s t u d i e s d o c u m e n t i n g b i o d e g r a d a t i o n o f c o m p o u n d s r e p r e s e n t a t i v e o f t h e
S o u t h C a v a l c a d e C O I s have been summarized in some e x c e l l e n t review a r t i c l e s (e .g . , G r b i c - G a l i c ,
1989; G r b i c - G a l i c , 1990; B o l l a g a n d K a i s e r , 1 9 9 1 ; M u e l l l e r e t al.. 1989). T h e s e a r t i c l e s p r o v i d e
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c onc lu s i v e labora tory evidence that th e t y p e s o f C O I s present a t th e S o u t h C a v a l c a d e S i t e ar e
b i o d e g r a d a b l e under a range o f environmental c o n d i t i o n s (aerobic , d e n i t r i f y i n g , s u l f a t e - r e d u c i n g ,
methanogenic and f ermenta t iv e).
2 . 3 F I E L D E V I D E N C E F O R B I O D E G R A D A T I O N O F C O M P O U N D S S I M I L A R T O

T H E S O U T H C A V A L C A D E C O I s
Numerous f i e l d s tud i e s support the c onc lu s i on s f rom laboratory s tudie s: that b i odegrada t i on can
p l a y a s u b s t a n t i a l ro l e in natural a t t enua t i on of c o m p o u n d s o r i g i n a t i n g f r o m creosote and s i m i l a r
mixtures . Two o f th e most in t en s ive f i e l d i n v e s t i g a t i o n s o f natural a t t e n u a t i o n proce s s e s f or creosote
a n d s i m i l a r mix ture s have been conduc t ed b y t h e U n i t e d S t a t e s G e o l o g i c a l Survey ( U S G S ) . T h e f i r s t
s t udy was based on a w o o d - p r e s e r v i n g s i t e in P e n s a c o l a , F l o r i d a ( M a t t r a w and F r a n k s , 1 9 8 6 ) where
the inve s t igator s concluded that b i o d e g r a d a t i o n was l i m i t i n g the di s tance to which d i s s o l v e d phase
c o m p o u n d s ( p r i m a r i l y p h e n o l s and PAHs) were m i g r a t i n g away f r o m the source area.
B i o d e g r a d a t i o n was i n d i c a t e d by change s in p l u m e inorgani c g e o c h e m i s t r y i n d i c a t i v e of redox
react ions, and by the l i m i t e d ex tent of d i s s o l v e d organic c ompound s in the groundwater.
In the second USGS s tudy , groundwater a f f e c t e d by a large s p i l l o f crude oi l in B e m i d j i , Minnesota,
was i n t e n s i v e l y charac t er iz ed (Bennet et a l . , 1993). It was de t ermined that a range of hydrocarbon s ,
i n c l u d i n g B T E X a n d P A H s , were n a t u r a l l y a t t e n u a t i n g through b i o d e g r a d a t i o n a l o n g t h e
groundwater f l o w p a t h and that c h a r a c t e r i s t i c redox zones i n d i c a t i v e o f b i o d e g r a d a t i o n h a d d e v e l o p e d
in the a f f e c t e d groundwat er zone.
K l e c k a e t al . ( 1 9 9 0 ) d emons t ra t ed natural b i o r e m e d i a t i o n of PAHs and p h e n o l i c c o m p o u n d s at a
previous charcoal m a n u f a c t u r i n g p l a n t in M i c h i g a n ; M a d s e n e t a l . ( 1 9 9 1 ) showed that
b i o d e g r a d a t i o n wa s i m p o s i n g s u b s t a n t i a l l i m i t s on th e extent o f d i s s o l v e d pha s e P A H s in
groundwat er d o w n g r a d i e n t of a coal tar d i s p o s a l s i t e in a s h a l l o w a q u i f e r in New Y o r k s ta t e . S t r o o
et al. ( 1 9 9 7 ) pre s en t case s t u d i e s of natural a t t e n u a t i o n e v a l u a t i o n s for PAHs and other organic s at
three i n d u s t r i a l s i t e s : two wood t r e a t i n g f a c i l i t i e s and a r a i l y a r d . The authors c o n c l u d e that natural
b i o d e g r a d a t i o n has l i m i t e d the e x t en t o f d i s s o l v e d pha s e d i s t r i b u t i o n s a t a l l three s i t e s .
A few f i e l d s t u d i e s have been c o n d u c t e d , where c o m p o u n d s s i m i l a r to tho s e in creosote have been
in troduc ed to groundwater , under c o n t r o l l e d e x p e r i m e n t a l c o n d i t i o n s . S i n c e the se s t u d i e s are
c onduc t ed wi th e x p e r i m e n t a l c o n t r o l s , but under natural environmental c o n d i t i o n s , they p r o v i d e a
u s e f u l l i n k between l a b o r a t o r y s t u d i e s and work c onduc t ed on i n d u s t r i a l s i t e s . K i n g and Barker
( 1 9 9 9 ) e m p l a c e d an e x p e r i m e n t a l source of 160 p o u n d s of creosote be low the water t a b l e and
conduc t ed in t en s iv e m o n i t o r i n g o f t h e d i s s o l v e d p h a s e p l u m e that r e s u l t e d . T h e authors c o n c l u s i v e l y
de t e rmined that s u b s t a n t i a l d i s s o l v e d pha s e b i o d e g r a d a t i o n occurred for th e e ight s t u d y compounds .
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Over the f o u r year s tudy p e r i o d , d i s s o l v e d phase d i s t r i b u t i o n s for some compounds approached or
achieved s t e a d y s ta t e; others reached a maximum extent and then began to recede toward the source.
In a s tudy at Columbus Air Forc e Base in M i s s i s s i p p i , Macln tyre et al. ( 1 9 9 3 ) i n j e c t e d a d i s s o l v e d
phase s l u g be low the water t a b l e , c o n t a i n i n g two monoaromat i c s , a PAH and a c h l o r i n a t e d
compound. D e t a i l e d mon i t o r ing i n d i c a t e d s u b s t a n t i a l b i o d e g r a d a t i o n o f a l l c o m p o u n d s , a s they
migrated with groundwater.
The overal l i m p l i c a t i o n f r o m the s t u d i e s reviewed above is that b i o d e g r a d a t i o n can be an impor tan t
i n f l u e n c e on the d i s s o lv ed phase behavior of the t y p e s of c ompounds f ound in creosote. In general,
these c ompound s have been observed to b i o d e g r a d e at a rate that p r o v i d e s s u b s t a n t i a l natural
a t t enua t i on . C o n s e q u e n t l y , d o v v n g r a d i e n t m i g r a t i o n o f th e c o m p o u n d s i s s i g n i f i c a n t l y l e s s than
would be p r e d i c t e d if o n l y adve c t i on , d i s p e r s i o n and s o rp t i on are c on s ider ed .
2 . 4 G E N E R A L C O N C E P T U A L M O D E L F O R M N A
The c o m p o n e n t s o f a g e n e r a l i z e d c o n c e p t u a l model f or natural a t t e n u a t i o n o f non-ha logena t ed
organic c o m p o u n d s , such as those that c o m p r i s e creosote , has g r a d u a l l y d e v e l o p e d over the past two
decade s and is i l l u s t r a t e d in F i g u r e 2-1. F i g u r e 2-1 shows the d e v e l o p m e n t of an organic p l u m e f r o m
a source, such as a d e p o s i t of r e s i d u a l creosote b e low the water t a b l e , that d i s s o l v e s g r a d u a l l y i n t o
groundwater. The d o v v n g r a d i e n t and outward s p r e a d i n g of the d i s s o l v e d phas e p l u m e i s caused by
the proce s s e s of a d v e c t i o n and d i s p e r s i o n , and is f u r t h e r a f f e c t e d by p a r t i t i o n i n g of the s o l u t e to the
g e o l o g i c medium ( s o r p t i o n ) . The a d v e c t i v e rate o f t r a n s p o r t f or a non-sorbing, n o n - d e g r a d i n g (i.e.,
c on s e rva t iv e) s o l u t e is the same as the rate of groundwater f l o w , and is given by:

v,,,, = Ki/n
where v,0/ = the average s o l u t e v e l o c i t y ( l e n g t h / t i m e ) , K= h y d r a u l i c c o n d u c t i v i t y of the porous media
( l e n g t h / t i m e ) , / = the h y d r a u l i c g r a d i e n t ( d i m e n s i o n l e s s ) and n = the e f f e c t i v e p o r o s i t y of the porous
media ( d i m e n s i o n l e s s ) .
Many organic c o m p o u n d s tend to p a r t i t i o n (or sorb) f r o m groundwat er to the g e o l o g i c a l med ium,
as they migrate . One of the e f f e c t s of s o r p t i o n is a decrease in the rate of m i g r a t i o n of the s o l u t e
f r o n t . For a s o l u t e that undergoe s s o r p t i o n , a r e t a r d a t i o n f a c t o r ( R ) is o f t e n used to r e l a t e the
v e l o c i t y o f the s o l u t e to the groundwat e r v e l o c i t y (v,,,,.), a s f o l l o w s :
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A th ird i n f l u e n c e on s o l u t e m i g r a t i o n is d i s p e r s i o n , which op era t e s in the d i r e c t i o n of the
c o n c e n t r a t i o n g r a d i e n t , such t h a t :

Jd = -D (dC/dx)
where J d = d i s p e r s i v e s o l u t e f l u x ( m a s s / t i m e across a unit c ro s s - s e c t i ona l area), D = the d i s p e r s i o n
c o e f f i c i e n t o f the porous medium ( l e n g t l r / t i m e ) , C = the s o l u t e c onc en tra t i on ( m a s s / v o l u m e ) and
dC/dx = the c onc en tra t i on g r a d i e n t in the x d i r e c t i o n . S i n c e d i s p e r s i o n acts a c cord ing to the
concen tra t i on g r a d i e n t , i t f o r c e s the p l u m e outward, caus ing c onc en t ra t i on s to decrease a l o n g the
p l u m e center l ine . The a f f e c t o f s o l u t e s o r p t i o n on d i s p e r s i o n i s s i m i l a r to i t s a f f e c t on a d v e c t i o n ,
and is t y p i c a l l y described by:

Jd = (-D/R)(dC/dx)
If s o l u t e t r a n s f o r m a t i o n does not occur, then d i s p e r s i o n and s o r p t i o n are the main proc e s s e s that
decrease s o l u t e c o n c e n t r a t i o n a l o n g t h e p a t h o f groundwater f l o w . F u r t h e r m o r e , i f o n l y d i s p e r s i o n
and s o r p t i o n occur, then the s o l u t e may m i g r a t e r e l a t i v e l y l o n g d i s t a n c e s b e f o r e a s u b s t a n t i a l
decrease in c o n c e n t r a t i o n occurs. H o w e v e r , the proce s s of s o l u t e t r a n s f o r m a t i o n has p o t e n t i a l to
s u b s t a n t i a l l y l i m i t the rate and extent of p lume growth.
For c o m p o u n d s such as tho s e pr e s en t in creosote, t r a n s f o r m a t i o n occurs p r i m a r i l y as a re sul t of
b i o d e g r a d a t i o n , where the c o m p o u n d s are t r a n s f o r m e d through microbial a c t i v i t y . T h i s m i c r o b i a l l y -
m e d i a t e d proce s s occurs as a c o u p l e d redox reac t ion whereby an e l e c t r on is t r a n s f e r r e d f r o m the
organic c ompound ( a l s o r e f err ed to as the e l e c t r o n donor, or s u b s t r a t e ) to an a v a i l a b l e e l e c t r o n
ac c ep tor . The t r a n s f e r r e s u l t s in the release o f energy which i s u t i l i z e d f or microb ia l m e t a b o l i s m ,
and the r e l ea s e of carbon that may be used for mi c rob ia l growth. T y p i c a l e l e c t r o n ac c ep tor s
a v a i l a b l e in groundwater, in the order of those that release the greatest energy to those that release
t h e l ea s t energy, a r e a s f o l l o w s : d i s s o l v e d o x y g e n , n i t r a t e , manganese ( I V ) o x i d e a n d iron ( I I I )
h y d r o x i d e c o a t i n g s on soi l s e d i m e n t s , d i s s o l v e d s u l f a t e , and carbon d i o x i d e (Baedecker and Back,
1979; L y n g k i l d e and C h r i s t e n s e n , 1 9 9 2 ) .
L o n g - t e r m o x i d a t i o n o f t h e p r i m a r y sub s t ra t e d e p l e t e s t h e s u p p l y o f a v a i l a b l e e l e c t r o n a c c ep t or s i n
a s t e p - w i s e , or s equen t ia l manner. C o n s e q u e n t l y , the redox p o t e n t i a l in groundwat er becomes more
r e d u c i n g d u r i n g the b i o d e g r a d a t i o n pro c e s s , and then becomes more o x i d i z i n g as the c oncen tra t i on
of b i o d e g r a d a b l e compounds (and t h e r e f o r e the tendency for e l e c tron acceptor u t i l i z a t i o n ) decreases
d o w n g r a d i e n t o f the source. In a d y n a m i c groundwat er sy s t em c o n t a i n i n g a b i o d e g r a d a b l e organic
p l u m e , these r ea c t i on s lead to the zonat ion of e l e c t r o n a c c e p t o r u t i l i z a t i o n shown in F i g u r e 2-1.
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T h e s e proc e s s e s have been d i s cu s s ed in a h y d r o g e o l o g i c a l context by Baedecker and Back ( 1 9 7 9 b ) ,
in c o n j u n c t i o n wi th the d e v e l o p m e n t of redox zones d o w n g r a d i e n t of a l a n d f i l l . A more recent
l a n d f i l l s t u d y ( L y n g k i l d e a n d C h r i s t e n s e n , 1 9 9 2 ) p r o v i d e d d e t a i l e d d e l i n e a t i o n o f these charac t er i s t i c
redox zones. Redox zonat ion has a l so been shown to d e v e l o p in b i o d e g r a d a b l e p l u m e s f r o m other
organic sources, such as creosote ( M a t t r a w and F r a n k s , 1 9 8 6 ) and p e t r o l e u m hydrocarbons (Bennet
et al. , 1 9 9 3 ) . It has been recognized that b i o d e g r a d a t i o n of the se c ompound s is f avor ed under more
o x i d i z i n g c o n d i t i o n s (Lee e t a l . , 1988; Grbic G a l i c , 1990; M a c F a r l a n d and S i m s , 1 9 9 1 ) . A l s o
c o n t r i b u t i n g to t h i s f ramework was the d e v e l o p m e n t and a p p l i c a t i o n of mathemat i ca l m o d e l i n g
(Borden and Bedi en t , 1986; MacQuarrie et al., 1990), which i l l u s t r a t e d the impor tan t role of
d i s p e r s i o n in s u p p l y i n g oxygen as an e l e c t r on a c c e p t o r a l o n g the p e r i p h e r y of the p l u m e .
S i n c e the e l e c t ron a c c e p t o r s u t i l i z e d e a r l i e r in the redox sequence are g e n e r a l l y the most e f f i c i e n t
in terms of b i o d e g r a d a t i o n , the d e v e l o p m e n t of e l e c t ron a c c e p t o r zonat ion al so causes zonat ion in
b i o d e g r a d a t i o n p o t e n t i a l . As shown in F i g u r e 2-1, the rate of b i o d e g r a d a t i o n is e xp e c t ed to be most
rap id under aerobic c o n d i t i o n s , and s l ower under anaerobic c o n d i t i o n s .
The concept of a "steady state" p l u m e is i l l u s t r a t e d in F i g u r e 2-1. T h i s i s a s i t u a t i o n where the rate
of p l u m e b i o d e g r a d a t i o n is equal to the rate at which the c o m p o u n d s (e.g., C O I s ) are in troduced to
groundwater f r o m the source zone. At t h i s p o i n t , the p l u m e s t o p s increa s ing in mass and. if the rate
of input f r o m the source decrease s , then the p l u m e w i l l b egin to recede.
2 . 5 V I S U A L I Z I N G M N A T R E N D S
Radial d iagrams p r o v i d e an e f f e c t i v e means o f i l l u s t r a t i n g th e general c o n c e p t u a l model f o r M N A .
An e x a m p l e of a radia l d iagram is shown in F i g u r e 2-2, as generated with a p l o t t i n g program c a l l e d
S E Q U E N C E ( m a n u a l : Carey, 1999; e x a m p l e a p p l i c a t i o n : C a r e y e t a l . , 1999). S E Q U E N C E - R e d o x
d i a g r a m s p r o v i d e a visual c o m p a r i s o n of background e l e c t r o n a c c e p t o r c o n c e n t r a t i o n s to
concen tra t i on s at a given s a m p l i n g l o c a t i o n in the p l u m e . The axes of the d iagram are arranged such
that the e l e c t r o n a c c ep t or s and m e t a b o l i c b y - p r o d u c t s are p r e s e n t e d in the order that they are
i n f l u e n c e d d u r i n g b i o d e g r a d a t i o n reac t ions . For e x a m p l e , the axes in F i g u r e 2-2 are or i ented in the
sequence of o xygen , n i t ra t e , d i s s o l v e d manganese and f e r r o u s iron, s u l f a t e and methane.
The d irec t ion of increasing concentration for each axis in a S E Q U E N C E - R e d o x diagram is s p e c i f i e d
so that t y p i c a l background c onc en t ra t i on s for the g e o c h e m i c a l i n d i c a t o r are p l o t t e d towards the outer
extent of each ax i s , and the c o n c e n t r a t i o n s r e p r e s e n t i n g a zone where b i o d e g r a d a t i o n is occurring
are p l o t t e d towards the inner extent of each axis (i.e . , c l o s e r to the o r i g i n ) . For e x a m p l e , e l e c t r on
ac c ep tor c onc en tra t i on s w i l l t y p i c a l l y decrease f r o m background l e v e l s dur ing t h e b i o d e g r a d a t i o n
pro c e s s ; t h e r e f o r e , the axes r e p r e s e n t i n g oxygen, n i t ra t e , and s u l f a t e are oriented such that
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concentrat ions are decreasing in a r a d i a l l y inwards d i r e c t i o n towards the or igin. M e t a b o l i c by-
p r o d u c t c oncentra t ions w i l l t y p i c a l l y increase during the b i o d e g r a d a t i o n proce s s ; hence the axes
r e p r e s e n t i n g manganese, iron, and methane are increasing towards the origin.
F i g u r e 2-3 p r o v i d e s an i l l u s t r a t i o n of the e x p e c t e d trend in e l e c t ron ac c ep tor s and me tabo l i c by-
produc t c oncentra t ions a l o n g the center l i n e o f a b i o d e g r a d a b l e p l u m e , i l l u s t r a t e d with t y p i c a l
S E Q U E N C E - R e d o x diagrams. As shown, e l e c t r o n a c c ep t or and m e t a b o l i c by-produc t
concentrat ions u p g r a d i e n t of the COI source are i n d i c a t i v e of background ( r e l a t i v e l y o x i d i z i n g )
cond i t i on s . As groundwater f l o w s through the source and d i s s o l v e s C O I s , the groundwater
i m m e d i a t e l y downgradient of the source becomes h i g h l y r educ ing due to the sequential u t i l i z a t i o n
o f e l e c t r on ac c ep tor s dur ing the o x i d a t i o n o f e l evated concen tra t i on s o f d i s s o l v e d C O I s .
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3 . 0 S A M P L I N G T O V E R I F Y M O D E L I N G A S S U M P T I O N S
The overall o b j e c t i v e o f t h i s component o f the i n v e s t i g a t i o n i s t o evaluate whether m o d e l i n g
a s s u m p t i o n s (i . e . , model input parameter values and boundary c o n d i t i o n s ) used in the GFTER, and
the i n f o r m a t i o n used in d e v e l o p m e n t of the Site c onc ep tua l model are a p p r o p r i a t e and r epr e s en ta t iv e
o f Si t e c o n d i t i o n s . T a b l e 3-1 p r e s e n t s a summary o f th e data a c q u i s i t i o n program. A d d i t i o n a l S i t e -
s p e c i f i c i n f o r m a t i o n p e r t a i n i n g t o D N A P L source p h y s i c a l p r o p e r t i e s a n d c o m p o s i t i o n , groundwater
f l o w , and COI s o r p t i o n were c o l l e c t e d f r o m l o c a t i o n s shown on F i g u r e 3-1. In a d d i t i o n , i n f o r m a t i o n
regard ing o f f -Si t e groundwater usage in th e v i c i n i t y o f t h e Si t e wa s u p d a t e d . S p e c i f i c a s p e c t s o f t h e
f a t e and transpor t e va lua t i on examined herein i n c l u d e :

H y d r a u l i c g r a d i e n t s a n d groundwat er f l o w d i r e c t i o n s ( S e c t i o n 3 . 1 ) ;
• A q u i f e r organic carbon content ( S e c t i o n 3.2);
• P h y s i c a l p r o p e r t i e s (gra in size d i s t r i b u t i o n , p o r o s i t y , and b u l k d e n s i t y ) o f th e a q u i f e r matrix

( S e c t i o n 3 . 3 ) ;
• D N A P L p h y s i c a l p r o p e r t i e s p r e s e n t e d i n t h e S i t e c o n c e p t u a l model ( S e c t i o n 3.4); and,
• Local groundwater usage i n f o r m a t i o n p r e s e n t e d in the Sit e c o n c e p t u a l model ( S e c t i o n 3.5).
H y d r a u l i c g r a d i e n t and a q u i f e r organic carbon content were chosen for f u r t h e r e xaminat i on , because
th e GFTER a n a l y s i s i n d i c a t e d that t h e p r e d i c t e d ex tent o f COI m i g r a t i o n wa s r e l a t i v e l y s en s i t i v e t o
these parame t er s , when they were varied over a r e a l i s t i c range.
Certain p h y s i c a l a q u i f e r p r o p e r t i e s ( b u l k d e n s i t y and p o r o s i t y ) were not i d e n t i f i e d a s s ens i t ive
parameters in th e GFTER a n a l y s i s bu t were s e l e c t e d f or f u r t h e r e v a l u a t i o n in t h i s i n v e s t i g a t i o n . T h i s
charac t e r i za t i on was done in the intere s t of ensuring that the l i t e r a t u r e value s used for these
parameters d i d n o t d i f f e r s i g n i f i c a n t l y f r o m S i t e - s p e c i f i c value s . S i m i l a r l y , some a d d i t i o n a l S i t e -
s p e c i f i c charac t e r i za t i on o f D N A P L p r o p e r t i e s w a s c o n d u c t e d .
H y d r a u l i c c o n d u c t i v i t y was not i d e n t i f i e d for a d d i t i o n a l c h a r a c t e r i z a t i o n because the va lue s used in
the GFTER were de t ermined f r o m S i t e 1 9 2 0 p u m p i n g t e s t s , which are c on s id er ed as the most
a p p r o p r i a t e method for d e t e r m i n i n g h y d r a u l i c c o n d u c t i v i t y value s to be used in the e v a l u a t i o n of
natural a t t enua t i on ( W i e d e m e i e r e t a l . , 1 9 9 5 2 1 ) . S i t e - s p e c i f i c , u p p e r - e n d , h y d r a u l i c c o n d u c t i v i t i e s
were e x t e n s i v e l y used in the GFTER, to ensure that the model p r e d i c t i o n s were p r o t e c t i v e , and
a d d i t i o n a l d e t a i l r e g a r d i n g h y d r a u l i c c o n d u c t i v i t y i s p r o v i d e d in that report .
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A q u i f e r d i s p e r s i v i t y wa s a l s o no t i d e n t i f i e d f o r a d d i t i o n a l eva lua t i on . In th e GFTER, i t wa s
de t ermined that m o d e l i n g r e s u l t s were r e l a t i v e l y i n s e n s i t i v e to l o n g i t u d i n a l d i s p e r s i v i t y when it was
varied over a r e a l i s t i c range. T r a n s v e r s e d i s p e r s i v i t i e s ( h o r i z o n t a l and v e r t i c a l ) were assumed to be
n e g l i g i b l e , because th i s a p p r o a c h t e n d s t o promo t e d o w n g r a d i e n t c on s t i t u en t m i g r a t i o n , w i th in th e
B I O S C R E E N model .
3 . 1 H Y D R A U L I C G R A D I E N T S A N D G R O U N D W A T E R F L O W D I R E C T I O N S
3.1.1 O b j e c t i v e s
Current p o t e n t i o m e t r i c da ta were acquired and compared w i th prev iou s da ta to evaluate whether the
h y d r a u l i c grad i en t da ta used in the f a t e and t ranspor t model are a p p r o p r i a t e and r e p r e s e n t a t i v e of S i t e
c o n d i t i o n s .
3.1.2 E v a l u a t i o n Data
Groundwater p o t e n t i o m e t r i c s u r f a c e e l e v a t i o n measurements were measured us ing an e l e c t r o n i c
water l e v e l i n d i c a t o r t a p e g r a d u a t e d in h u n d r e d t h s o f f e e t . The d e p t h to groundwater was measured
f r o m the surveyed p o i n t on the top of the w e l l casing. The measuring p o i n t s on the m o n i t o r i n g w e l l s
were re-surveyed for t h i s i n v e s t i g a t i o n to ensure c o n s i s t e n c y in the data. D e p t h to groundwater at
i n d i v i d u a l m o n i t o r i n g p o i n t s was converted to g e o d e t i c e l e v a t i o n s and these da ta were used to
contour the p o t e n t i o m e t r i c s ur fa c e . The r e s u l t i n g p o t e n t i o m e t r i c s u r f a c e was used to d e t e r m i n e
groundwater f l o w d i r e c t i o n s and t o c a l c u l a t e h y d r a u l i c g r a d i e n t s .
3.1.3 S a m p l i n g L o c a t i o n s and F r e q u e n c y
A s i n g l e round of groundwater p o t e n t i o m e t r i c sur face e l eva t i on measurements was c o l l e c t e d f rom
S i t e m o n i t o r i n g w e l l s a n d p i e z ome t e r s screened w i t h i n t h e s h a l l o w s i l t y sand zone. T h e l o c a t i o n s
of these w e l l s and p i e z o m e t e r s are shown on F i g u r e 3-2, and g e n e r a l l y corre spond to those p o i n t s
that were p r e v i o u s l y m o n i t o r e d , w i th the a d d i t i o n of p i e z o m e t e r s i n s t a l l e d as part o f the recent
groundwater Remed ia l A c t i o n .
T h i s task was conduc t ed one week a f t e r the t emporary s u s p e n s i o n of the DNAPL recovery sys tem
o p e r a t i o n s , to ensure that the da ta were r e p r e s e n t a t i v e of groundwater f l o w d i r e c t i o n under non-
p u m p i n g c o n d i t i o n s . The p er i od of one week was e s t i m a t e d to be s u f f i c i e n t recovery t ime, based
on a q u i f e r recovery i n f o r m a t i o n pr e s en t ed in t h e G r o u n d w a t e r C o l l e c t i o n T r e n c h P i l o t S t u d y Report .
I n a d d i t i o n , t h e treatment p l a n t o p e r a t o r moni t or ed groundwat er l e v e l s f o l l o w i n g t h e t emporary shut
down, to d e t e rmine when the water l e v e l s had s t a b i l i z e d .
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3.1.4 Deci s ion Rule s
A t o t a l o f 28 rounds of groundwat er p o t e n t i o m e t r i c s u r f a c e e l e v a t i o n da ta were c o l l e c t e d f r o m
F e b r u a r y 1983 to N o v e m b e r 1987 ( p r e s e n t e d in the Final Report - Remedial I n v e s t i g a t i o n ) and were
used in the GFTER to de termine average and maximum h y d r a u l i c g r a d i e n t s , for the north and south
areas. The general areas in which the s e da ta were c o l l e c t e d are shown on F i g u r e 3-2. T h e s e data
represent a s u b s t a n t i a l database f or e v a l u a t i n g groundwat er f l o w d i r e c t i o n t r end s over time. As
stated in the F i n a l Report - Remedial I n v e s t i g a t i o n , the data indica t e that gradient d irec t ion and
m a g n i t u d e were r e l a t i v e l y constant over t ime.
S h a l l o w groundwater h y d r a u l i c g r a d i e n t value s rang ing f r o m 1 . 7 6 x l O " 3 t o 5 . 8 8 x 10~3 f t / f t were used
in the GFTER, to repre s ent n o n - p u m p i n g c o n d i t i o n s . T h i s range i s based on da ta p r e s e n t e d in the
F i n a l Report - Remedial I n v e s t i g a t i o n and serves as the e v a l u a t i o n c r i t e r i on for c ompar i s on with
h y d r a u l i c g r a d i e n t s c a l c u l a t e d a s part o f t h i s i n v e s t i g a t i o n .
I f t h e a r e a - s p e c i f i c h y d r a u l i c g r a d i e n t s d e t e r m i n e d f r o m t h i s i n v e s t i g a t i o n a r e w i t h i n t h e range used
i n t h e G F T E R , then t h e G F T E R value s w i l l b e c ons idered r e p r e s e n t a t i v e a n d a p p r o p r i a t e . I f t h e
e s t imat ed h y d r a u l i c g r a d i e n t s f r o m the current i n v e s t i g a t i o n are l e s s than 1.76 x 10"3 f t / f t , then the
model w i l l b e c on s id er ed p r o t e c t i v e wi th r e sp e c t to the h y d r a u l i c g r a d i e n t s . . If they are greater than
5.88 x 10~3 f t / f t , then the model w i l l be re-run u t i l i z i n g the a r e a - s p e c i f i c h y d r a u l i c grad i en t f r o m the
current i n v e s t i g a t i o n .
The i n f e r r e d PDSA l i m i t s and th e range o f observed groundwater f l o w d i r e c t i o n s in th e s h a l l o w
sandy s i l t zone were al so used to ensure that the p r o p o s e d g r o u n d w a t e r s a m p l i n g l o c a t i o n s were
d o w n g r a d i e n t o f the p o t e n t i a l DNAPL source area. E v a l u a t i o n o f these da ta a l s o p r o v i d e d an
o p p o r t u n i t y t o a d j u s t t h e s a m p l i n g l o c a t i o n s i f necessary. An u p d a t e t o t h e e s t i m a t e d extent o f
D N A P L i s shown in F i g u r e 1 -3. The f i g u r e a l so shows the range o f groundwat er f l o w d i r e c t i o n s
de t ermined f r o m pas t Site da ta , and p r o v i d e s a visual i n d i c a t i o n of the areas that are h y d r a u l i c a l l y
d o w n g r a d i e n t o f t h e D N A P L ex t en t .
3.1.5 R e s u l t s
T a b l e 3 - 2 p r e s e n t s t h e groundwat er p o t e n t i o m e t r i c s u r f a c e e l e v a t i o n d a t a c o l l e c t e d i m m e d i a t e l y
prior t o i n i t i a t i n g f i e l d a c t i v i t i e s in N o v e m b e r 1999. F i g u r e 3-3 p r e s e n t s th e contoured
p o t e n t i o m e t r i c s u r f a c e of th e s e data . The north and south area h y d r a u l i c g r a d i e n t s shown on the
f i g u r e are 1.57 x 10~3 f t / f t and 4.57 x 10~3 f t / f t , r e s p e c t i v e l y . The c a l c u l a t e d g r a d i e n t for the north
area i s l e s s than the range pr e s en t ed in the GFTER and; t h e r e f o r e , i t i s c o n c l u d e d that the GFTER
r e s u l t s are p r o t e c t i v e wi th r e spe c t to the north area h y d r a u l i c g r a d i e n t . For the south area, the
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grad i en t i s w i t h i n th e range pr e s en t ed in th e GFTER. It i s t h e r e f o r e c onc luded that th e GFTER i s
r e p r e s e n t a t i v e and a p p r o p r i a t e with re spec t to the south area h y d r a u l i c g r a d i e n t .
As shown, the f l o w d i r e c t i o n s in the north and south areas were wi th in the range of groundwater
f l o w d i r e c t i o n s d e f i n e d by the previous groundwater data. Based on these f l o w d i r e c t i o n s and the
PDSA, shown in F i g u r e 1-3, the groundwater s a m p l i n g l o c a t i o n s p r o p o s e d in the Work P l a n were
considered to be a p p r o p r i a t e l y l o c a t e d . Any subsequent changes to these l o c a t i o n s were made on
the basis of access cons traint s .
3 . 2 O R G A N I C CARBON C O N C E N T R A T I O N
In the GFTER f a t e and transpor t m o d e l i n g , COI s o r p t i o n was incorporated on the basis o f the
e s t imat ed f r a c t i o n of organic carbon (f o c) in the a q u i f e r matrix. A p r o t e c t i v e value (i .e . , a value
in t ended to s i m u l a t e the maximum e x p e c t e d degree of CO( m i g r a t i o n ) for f o c was s e l e c t e d based on
the range o f l i t e r a t u r e values p r e s e n t e d by K a r i c k h o f f e t a l . for s i m i l a r a q u i f e r mat er ia l s . The
s e n s i t i v i t y a n a l y s i s pr e s en t ed i n t h e G F T E R i n d i c a t e d that t h e m o d e l i n g r e s u l t s were r e l a t i v e l y
s en s i t i v e to foc when it was varied over a r e a l i s t i c range.
3.2.1 O b j e c t i v e s
The o b j e c t i v e of t h i s component of the i n v e s t i g a t i o n is to evaluate whether the f o c value used in the
G F T E R w a s a d e q u a t e l y r e p r e s e n t a t i v e o f t h e S i t e .
3.2.2 E v a l u a t i o n Data
S o i l s a m p l e s were c o l l e c t e d f r o m the S i t e , and were s u b m i t t e d t o the subcontrac t ed a n a l y t i c a l
laboratory for a n a l y s i s o f T o t a l Organic Carbon (TOC) by EPA M e t h o d 9060 m o d i f i e d f or soil in
accordance wi th the Work P l a n . Init ial l abora t ory r e s u l t s i n d i c a t e d that TOC was not d e t e c t e d in any
of the so i l s a m p l e s . However , the s e data were cons idered s u s p e c t , on the basis of visual i n s p e c t i o n ,
which i n d i c a t e d the presence of natural organic carbon in the s o i l . When the or ig ina l s a m p l e s were
s u b s e q u e n t l y ana lyzed a c c o r d i n g to the W a l k l e y - B l a c k method by a d i f f e r e n t d i v i s i o n o f the
subcontrac t ed a n a l y t i c a l l a b o r a t o r y , TOC was d e t e c t e d .
3.2.3 S a m p l i n g L o c a t i o n s and F r e q u e n c y
A total of e igh t soi l s a m p l e s were c o l l e c t e d f r o m the s h a l l o w s i l t y sand zone in the v i c i n i t y of the
d i s s o l v e d phase p l u m e s , for a n a l y s i s o f T O C . In each of the north and south areas, s a m p l e s were
c o l l e c t e d at two d i r e c t - p u s h bor ing l o c a t i o n s . T h e s e l o c a t i o n s were at both ends of the two transec t s
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of direct so i l borings oriented transverse to the d i r e c t i o n of groundwater f l o w , as shown in F i g u r e
3-1. At each l o c a t i o n , one s a m p l e was c o l l e c t e d f r o m the u p p e r h a l f of the s i l t y sand unit and one
f r o m the lower h a l f , as as i n d i c a t e d by c on t inuou s s t r a t i g r a p h i c l o g g i n g s t a r t i n g at a d e p t h of 2 f t-
bgs. S a m p l e c o l l e c t i o n w a s p e r f o r m e d u s i n g d i r e c t - p u s h t e chn ique s u s ing s p l i t - s p o o n s a m p l e r s wi th
ace ta t e l iner s .
3.2.4 Dec i s i on Rule s
In the GFTER f a t e and transport m o d e l i n g , COI s o r p t i o n was incorporated on the basis of the
e s t imat ed f r a c t i o n of organic carbon (f o c ) in the a q u i f e r matrix. A p r o t e c t i v e value ( i . e . , a value
int ended to s i m u l a t e the maximum e x p e c t e d degree of COI m i g r a t i o n ) for f o c was s e l e c t e d based on
the range of l i terature values pre sented by K a r i c k h o f f et al". for s imi lar aqu i f e r material s . The f o cused in the GFTER f a t e and t ran spor t model ranged f r o m 8.6 x 10"4 to 5.7 x 10~3 and t h i s range serves
as the e v a l u a t i o n cri terion. For c o m p a r i s o n wi th t h i s range, a 95% c o n f i d e n c e interval was
c a l c u l a t e d for da ta f r o m each S i t e area (i.e. north and s o u t h ) u s ing f o c data obtained during thi s
i n v e s t i g a t i o n . T h e Work P l a n e s t a b l i s h e d t h e f o l l o w i n g d e c i s i o n ru l e s :
• O v e r l a p o f the GFTER d a t a range wi th the range d e f i n e d by the 95% c o n f i d e n c e l i m i t s f or

the a n a l y t i c a l organic carbon r e s u l t s i n d i c a t e s t ha t the f o c range u t i l i z e d in the m o d e l i n g i s
a d e q u a t e l y r e p r e s e n t a t i v e ;

• If the lower l i m i t of the 95% c o n f i d e n c e in t erva l is greater than 5.7 x 10~3, then the model is
pro t e c t i v e with respect to c on s t i tu en t a d s o r p t i o n ; and,

• If the u p p e r l i m i t o f the 95% c o n f i d e n c e in t erva l i s l e s s than 8.6 x 10' 4 , then the model i s t o
be re-run u t i l i z i n g the mean organic carbon content determined f r om the f i e l d i n v e s t i g a t i o n .

3.2.5 R e s u l t s
The a n a l y t i c a l r e s u l t s f or TOC (and c a l c u l a t e d f o c ) are p r e s e n t e d in T a b l e 3-3. The a r i t h m e t i c mean,
s tandard d e v i a t i o n , skewness, and the 95% c o n f i d e n c e l i m i t s for p o p u l a t i o n means for f o c are
p r o v i d e d in A p p e n d i x H. The 95% c o n f i d e n c e l i m i t s f or north and south area f o c r e s u l t s range f r o m
5.52 x 10"4to 1.74 x 10~3, and f r o m 5.9 x 10~4 to 1.3 x 10~\ r e s p e c t i v e l y . Both of the se ranges o v e r l a p
t h e G F T E R f o c range o f 8 . 6 x 1 0 ' 4 t o 5 . 7 x 1 0 ' 3 . T h e f o c range u t i l i z e d i n t h e G F T E R m o d e l i n g i s
t h e r e f o r e cons idered a d e q u a t e l y r e p r e s e n t a t i v e o f t h e S i t e .
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3 . 3 P H Y S I C A L P R O P E R T I E S O F T H E A Q U I F E R M A T R I X
3.3.1 Obje c t iv e s
The o b j e c t i v e of measuring phy s i ca l prop er t i e s of the a q u i f e r matrix was to evaluate whether various
a s s u m p t i o n s and parameter va lue s used in the f a t e and transport model are a d e q u a t e l y r e p r e s e n t a t i v e
of the S i t e . S p e c i f i c a l l y , grain size d i s t r i b u t i o n data f rom m u l t i p l e l o ca t ions within the a q u i f e r were
used to p r o v i d e an i n d i c a t i o n of the s p a t i a l v a r i a b i l i t y of m a t e r i a l s c o m p r i s i n g the a q u i f e r matrix.
A q u i f e r p o r o s i t y and bulk d e n s i t y were also evaluated.
3.3.2 E v a l u a t i o n Data
A q u i f e r s a m p l e s were s u b m i t t e d t o a g eo t e chni ca l labora tory f or a n a l y s i s o f grain size (ASTM
D422), bu lk d e n s i t y ( A S T M D 2 9 3 7 ) a n d p a r t i c l e s p e c i f i c g r a v i t y ( A S T M D854). P o r o s i t y values
were c a l c u l a t e d f r o m th e b u l k d e n s i t y data.
3.3.3 S a m p l e L o c a t i o n s and F r e q u e n c y
A t o t a l o f e igh t so i l s a m p l e s were c o l l e c t e d f r o m f o u r d i r e c t - p u s h l o c a t i o n s within th e s h a l l o w s i l t y
sand unit. T h e s e were the same l o c a t i o n s where soi l s a m p l e s for TOC were c o l l e c t e d , as described
in S e c t i o n 3.2.3, and shown in p l a n view on F i g u r e 3-1.
3.3.4 Deci s ion Rule s
In accordance wi th the Work P l a n , the 95% c o n f i d e n c e in t erval for the p o r o s i t y and b u l k d e n s i t y
measurements obtained f rom the soil s ampl e s were compared to the poro s i ty and bulk d en s i ty values
used i n t h e G F T E R f a t e a n d t r a n s p o r t mode l . I f t h e r e s p e c t i v e values f o r p o r o s i t y a n d b u l k d e n s i t y
used in the f a t e and transport model are within the range of the 95% c o n f i d e n c e in t erva l s for each
parameter, then the model w i l l b e c on s id e r ed r e p r e s e n t a t i v e o f the Site c o n d i t i o n s w i th re spec t to
these parameters.
If the p o r o s i t y value u t i l i z e d in the f a t e and transport model is le s s than the lower l imi t of the 95%
c o n f i d e n c e i n t e r v a l , then the model w i l l be d e c lar ed p r o t e c t i v e , a s lower p o r o s i t y f a c i l i t a t e s
cons t i tuent t ranspor t . If the p o r o s i t y value entered into the model i s s i g n i f i c a n t l y greater than the
u p p e r l i m i t of the 95% c o n f i d e n c e i n t e r v a l , then the Work P l a n s tated that the model would be re-run
using the geometric mean p o r o s i t y acquired through the f i e l d a c t i v i t i e s .
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Increa s e s in bu lk d e n s i t y values r e su l t in greater r e t a r d a t i o n f a c t o r s . T h e r e f o r e , i f the bu lk d e n s i t y
value used in the f a t e and t ran spor t mode l i s l e s s than the lower l i m i t of the 95% c o n f i d e n c e in t e rva l ,
then the model w i l l b e cons idered p r o t e c t i v e . If th e mode l ed bu lk d e n s i t y f r o m the GFTER i s greater
than the u p p e r l i m i t of the 95% c o n f i d e n c e interval then the model w i l l be re-run using the g eome tr i c
mean bu lk d e n s i t y acquired th e f i e l d a c t i v i t i e s .
3.3.5 R e s u l t s
R e s u l t s for p o r o s i t y and b u l k d e n s i t y are p r o v i d e d in T a b l e 3-4 and the g eo t e chni ca l l a b o r a t o r y
report on soi l grain a n a l y s i s i s p r e s e n t e d in A p p e n d i x D. The a r i t h m e t i c mean, s tandard d e v i a t i o n ,
skewness, and the 95% c o n f i d e n c e l i m i t s for p o r o s i t y and b u l k d e n s i t y are p r o v i d e d in A p p e n d i x H.
The p o r o s i t y r e s u l t s i n d i c a t e that the 95% c o n f i d e n c e interval ranges f r o m 30% and 34 %. A value
of 37.5% was used for the GFTER m o d e l , which r e p r e s e n t e d a central value f r o m a p o r o s i t y range
for t h i s soil t y p e , ob tained f r o m F r e e z e and Cherry ( 1 9 7 9 ) 2 3 . The p o r o s i t y value used in the model
i s greater than the u p p e r l i m i t o f 95% c o n f i d e n c e in t e rva l and, a c c o r d i n g to the p o r o s i t y Dec i s i on
Rule, the model should be re-run, using the mean of the S i t e - s p e c i f i c p o r o s i t y values (32%).
H o w e v e r , an i n d i c a t i o n of the i n s e n s i t i v i t y o f the model r e s u l t s to p o r o s i t y i s i l l u s t r a t e d in the f i g u r e s
i n A p p e n d i x I , which i s e x c e r p t e d f r o m t h e G F T E R . T h e f i g u r e shows t h e m o d e l e d center l i n e
p r o f i l e s for n a p h t h a l e n e , over a r e l a t i v e l y broad range of p o r o s i t i e s ( f r o m 25% to 50%) and
i l l u s t r a t e s t h e s i m i l a r i t i e s between th e p r o f i l e s . G i v e n t h i s r e l a t i v e i n s e n s i t i v i t y , and th e small
d i f f e r e n c e between the p o r o s i t y value used in the GFTER (37.5%) and the mean value f r o m the S i t e
(32%), t h e e x i s t i n g G F T E R m o d e l i n g i s c on s id er ed a d e q u a t e l y r e p r e s e n t a t i v e o f t h e S i t e .
C o n s e q u e n t l y , the model was not re-run using the u p d a t e d p o r o s i t y value.
The l i m i t s of the 95% c o n f i d e n c e in t e rva l for b u l k d e n s i t y are 1.84 to 1.72 grams per cubic
c e n t i m e t e r ( g / c c ) . A b u l k d e n s i t y va lue o f 1.325 was used for the GFTER m o d e l , and was ob tained
f r o m F r e e z e and Cherry ( 1 9 7 9 ) . S i n c e the b u l k d e n s i t y value used in the mode l was l e s s than the
lower l i m i t of the 95% c o n f i d e n c e i n t e r v a l , the value used in the model is c on s id e r ed a d e q u a t e l y
r e p r e s e n t a t i v e o f t h e S i t e .
R e s u l t s of so i l grain a n a l y s i s are p r o v i d e d in T a b l e 3-4 and can be used to f u r t h e r character ize the
S i t e c o n c e p t u a l mode l . T h e r e s u l t s g e n e r a l l y i n d i c a t e tha t t h e mater ia l a t t h e b o t t o m o f t h e s i l t y sand
unit i s coarser than the material c l o s e r to the top of the unit. A l s o , the d a t a are q u a l i t a t i v e l y
s u p p o r t i v e of the s u g g e s t i o n in the c o n c e p t u a l mode l that the s h a l l o w unit i s more h y d r a u l i c a l l y
conduct ive in the north area. T h i s is ind i ca t ed by a higher per c en tage of coarse p a r t i c l e s in the
s a m p l e s f r o m the north area.
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3 . 4 D N A P L P R O P E R T I E S
3.4.1 O b j e c t i v e s
The o b j e c t i v e o f t h i s component o f the i n v e s t i g a t i o n was to d e t ermine whether p r o p e r t i e s o f the Site
DNAPL are cons i s t en t with the a s s u m p t i o n o f n e g l i g i b l e DNAPL m o b i l i t y , a s s ugg e s t ed by the Si t e
c o n c e p t u a l mode l . The S i t e c o n c e p t u a l model assumes that the d e n s i t y and v i s c o s i t y o f DNAPL at
the Site are s i m i l a r to t y p i c a l value s r epor t ed for creosote in the l i t e ra tur e . T h e s e p r o p e r t i e s
( r e l a t i v e l y low dens i ty and high v i s c o s i t y ) tend to l i m i t the lateral and vertical migrat ion and
m o b i l i t y o f creosote DNAPL in the s u b s u r f a c e r e l a t i v e t o more dense, l e s s viscous DNAPLs (e.g.,
ch l or ina t ed s o l v e n t s ) . Release s of DNAPL to the s ub sur fa c e are not be l i eved to have occurred in
the t ime since wood t r e a t i n g o p e r a t i o n s at the S i t e were d i s c o n t i n u e d over 38 years ago. T h e r e f o r e ,
the DNAPL is e x p e c t e d to have a t t a i n e d a s t a t i c d i s t r i b u t i o n in the sub sur face .
3.4.2 E v a l u a t i o n Data
S a m p l e s o f D N A P L were c o l l e c t e d f o r l a bora t ory d e t e r m i n a t i o n o f d e n s i t y ( A S T M D 1 2 9 8 ) ,
v i s c o s i t y ( A S T M D446) a n d i n t e r f a c i a l t en s i on ( d u N o u y Ring M e t h o d ) .
3.4.3 S a m p l i n g L o c a t i o n s and F r e q u e n c y
A t o t a l o f f o u r DNAPL s a m p l e s were c o l l e c t e d t o evaluat e DNAPL p h y s i c a l p r o p e r t i e s . One s a m p l e
was c o l l e c t e d f r o m each of the f o u r e x i s t i n g DNAPL recovery w e l l s , at the l o c a t i o n s shown on
F i g u r e 3-1. S a m p l e s were c o l l e c t e d f r o m t h e f o l l o w i n g w e l l s : R W N - 4 (north area), R W S - 1 ( s o u t h
area), R W S - 2 (sou th area), and R W S - 5 ( s ou th area)..
3.4.4 Deci s ion Rule s
T h e eva lua t i on cr i t e r ia f o r D N A P L d e n s i t y a n d v i s c o s i t y correspond t o t y p i c a l value s f o r creosote
DNAPL as pr e s en t ed in the p u b l i s h e d t e chn i ca l l i t e r a t u r e , and as r e f e r e n c e d in the GFTER.
The t y p i c a l d e n s i t y range for creosote i s 1.01 to 1.05 g/cc t h o u g h d e n s i t i e s as h i g h as 1.14 g/cc have
been measured in some b l e n d s . Given t h i s near-neutral d e n s i t y , and in c o n s i d e r a t i o n of S i t e
s t r a t i g r a p h y a n d o p e r a t i o n a l h i s t o r y , t h e G F T E R c o n c e p t u a l model s u g g e s t e d that t h e D N A P L h a s
l i k e l y a t ta ined a s t a t i c d i s t r i b u t i o n w i t h i n the s u b sur fa c e a t the S i t e . Measured d e n s i t i e s wi thin the
t y p i c a l range (1 .01 t o 1.14 g / c c) w i l l b e cons idered cons i s t en t with th e GFTER concep tua l mode l
with re spec t to creosote d e n s i t y . Measured d e n s i t y b e low th i s range may i n d i c a t e that t h i s l i q u i d
behaves as an LNAPL, and would not be s u b j e c t to the same s t r a t i g r a p h i c c o n t r o l s as a D N A P L .
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A d e n s i t y greater than t h i s range would i n d i c a t e that the l i q u i d may be more m o b i l e than a t y p i c a l
creosote ( a s s u m i n g the same v i s c o s i t y ) . If the d e n s i t y values are great er or l e s s than the e v a l u a t i o n
cri ter ia range of 1.01 to 1.14 g / c c , then the c o n c e p t u a l model w i l l be revised wi th respect to DNAPL
den s i ty .
The GFTER assumes that t h e v i s c o s i t y o f t h e DNAPL i s s i m i l a r t o t y p i c a l creosote, which ranges
f r o m 10 to 70 c e n t i p o i s e . The GFTER al s o i n d i c a t e s that v i s c o s i t i e s w i th in , or greater than t h i s
range tend to l i m i t the p o t e n t i a l for migration. Measured v i s c o s i ty values for DNAPL that exceed
10 c e n t i p o i s e are cons idered c on s i s t en t w i th the GFTER conc ep tua l model with re spec t to migra t i on
p o t e n t i a l , a s i t r e l a t e s to v i s c o s i t y . If measured v i s c o s i t y value s are l e s s than the e v a l u a t i o n cr i t er ia,
the c onc ep tua l model w i l l be revised wi th respect to v i s c o s i t y .
I n t e r f a c i a l t ens ion was eva lua t ed w i th re spec t t o S i t e - s p e c i f i c h y d r a u l i c g r a d i e n t and h y d r a u l i c
c o n d u c t i v i t y , u s ing the r e l a t i o n s h i p s shown in F i g u r e 3-4. T h e s e r e l a t i o n s h i p s w i l l be used to
evaluate t h e m o b i l i t y o f D N A P L under S i t e - s p e c i f i c c o n d i t i o n s . I f D N A P L m o b i l i t y i s i n d i c a t e d ,
then the S i t e c on c ep tua l model w i l l be revised w i th re spec t to the i n t e r f a c i a l t en s ion.
3.4.5 R e s u l t s
The observed v a l u e s f o r DNAPL s p e c i f i c grav i ty ( d e n s i t y compared t o a s t a n d a r d ) , v i s c o s i t y and
i n t e r f a c i a l t en s i on are pr e s en t ed in T a b l e 3-5. In a d d i t i o n , DNAPL a n a l y t i c a l r e s u l t s ar e pre s ent ed
in T a b l e 3-6. F i g u r e 3-5 a l s o i n d i c a t e s that the s a m p l e s c o l l e c t e d are r e p r e s e n t a t i v e o f t y p i c a l
creosote. The a r i t h m e t i c mean , s tandard d e v i a t i o n , skewness, and the 95% c o n f i d e n c e l i m i t s were
c a l c u l a t e d f or these parameter s and ar e p r o v i d e d in A p p e n d i x H. The r e s u l t s i n d i c a t e that t h e l i m i t s
of the 95% c o n f i d e n c e interval for DNAPL s p e c i f i c g r a v i t y are 1.0578 and 1.0835 g / c c . T h i s 95%
c o n f i d e n c e in t erva l i s w i t h i n the Dec i s i on Rule d e n s i t y c r i t e r ia range of 1.01 to 1.14 g / c c
C o n s e q u e n t l y , t h e D N A P L d e n s i t y da ta a r e c on s i s t en t wi th t h e G F T E R c o n c e p t u a l mode l .
The l i m i t s o f the 95% c o n f i d e n c e in t erva l for the DNAPL s a m p l e v i s c o s i t i e s are 13.66 and 20.75
c e n t i p o i s e ( T a b l e 3-5), which is w i th in the Dec i s i on Rule range of f r om 10 to 70 c e n t i p o i s e . The
v i s c o s i t y o f t h e S i t e D N A P L i s t h e r e f o r e cons idered t o b e cons i s t en t with t h e G F T E R c o n c e p t u a l
mode l .
The l i m i t s o f the 95% c o n f i d e n c e interval for i n t e r f a c i a l t e n s i o n i s 41.0 to 43.2 dynes per c e n t i m e t e r
( d y n e s / c m ) . U s i n g an i n t e r f a c i a l t e n s i o n value o f 40 d y n e / c m , r e p r e s e n t a t i v e Sit e h y d r a u l i c g r a d i e n t s
of <0.006 f t / f t and a r e p r e s e n t a t i v e S i t e h y d r a u l i c c o n d u c t i v i t y o f <0.04 c m / s e c , the r e l a t i o n s h i p s
shown in F i g u r e 3-4 p r e d i c t that th e Si t e DNAPL i s i m m o b i l e . T h i s re sul t i s c o n s i s t e n t with the
G F T E R concep tua l m o d e l .
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3 . 5 P O T E N T I A L G R O U N D W A T E R U S A G E
3.5.1 O b j e c t i v e s
I n f o r m a t i o n considered in the GFTER ind i ca t e s that sha l l ow groundwater is not used within a 1 -mile
radius o f the S i t e , and that p o t e n t i a l f u t u r e use o f s h a l l o w groundwater in the v i c i n i t y o f the Site i s
e x t r e m e l y u n l i k e l y . The o b j e c t i v e o f t h i s e v a l u a t i o n i s t o c o n f i r m these h y p o t h e s e s us ing current
i n f o r m a t i o n .
3.5.2 Source s of I n f o r m a t i o n
E v a l u a t i o n of groundwater usage is based on i n f o r m a t i o n acquired using the H a r r i s - G a l v e s t o n
C o a s t a l S u b s i d e n c e D i s t r i c t ( H G C S D ) water w e l l da tabas e , A t l a s Environmental Research ( A t l a s )
water we l l inventory r e s u l t s , and by c o n t a c t i n g a p p r o p r i a t e per sonnel f r o m the C i t y o f H o u s t o n and
HGCSD. The HGCSD water well database and A t l a s water wel l inventory have been queried to
de t e rmine the nearest l o c a t i o n of s h a l l o w groundwater use in the area d o w n g r a d i e n t of the S i t e . T h i s
search has served as a check and an u p d a t e on the pr ev i ou s w e l l inventory pr e s en t ed in the GFTER.
A review of local h y d r o l o g i c c o n d i t i o n s was a l s o c o m p l e t e d to de termine the l o c a t i o n of the nearest
p o t e n t i a l d o w n g r a d i e n t s h a l l o w groundwat er d i s c h a r g e p o i n t . I n a d d i t i o n , A t l a s w a s a l s o asked t o
p r o v i d e i n f o r m a t i o n on any recent a p p l i c a t i o n s f or th e i n s t a l l a t i o n o f groundwater e x t r a c t i o n w e l l s
w i t h i n the area between the Site and the nearest s h a l l o w groundwat e r user or s h a l l o w groundwater
d i s c h a r g e area. A l s o , th e HGCSD was asked to p r o v i d e i n f o r m a t i o n r e g a r d i n g any p l a n n e d f u t u r e
re s tr i c t ions on groundwater use in the area.
C i t y o f H o u s t o n p e r s onne l were con tac t ed to d e t e rmine the p u b l i c water s u p p l y source for the area
s urrounding th e S i t e . I n f o r m a t i o n r e g a r d i n g th e current cost and a v a i l a b i l i t y o f water s u p p l i e d
through the m u n i c i p a l sy s t em was a l s o requested. T h i s i n f o r m a t i o n has been used to compare the
construction and operat ion costs of using groundwater versus the cost of using water f r om the local
p u b l i c s u p p l y . A l s o , i n f o r m a t i o n r e g a r d i n g l o n g - t e r m water u s e p r o j e c t i o n s were requested f r o m
t h e l o ca l s u p p l i e r . T h i s i n f o r m a t i o n h a s served t o e v a l u a t e t h e p o t e n t i a l f o r f u t u r e i n s t a l l a t i o n o f
s h a l l o w groundwater e x t r a c t i o n w e l l s w i t h i n t h e v i c i n i t y o f t h e S i t e .
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3.5.3 Decision Rules
The current u n d e r s t a n d i n g of g r o u n d w a t e r usage in the v i c i n i t y of the S i t e serves as the e v a l u a t i o n
criterion. El ement s of th i s under s tand ing are as f o l l o w s :
• The p o t e n t i a l for current and f u t u r e use of s h a l l o w groundwater in the v i c i n i t y of the S i t e i s

u n l i k e l y ; and.
• The h y p o t h e t i c a l f u t u r e groundwat er expo sure p o i n t s assumed in the f a t e and transport

e v a l u a t i o n represent the nearest p o s s i b l e downgradi en t l o c a t i o n s to the P D S A where
groundwater e x t r a c t i o n could occur in the f u t u r e .

3.5.4 R e s u l t s
O n - S i t e p r o p e r t y owners are p r o h i b i t e d f r o m i n s t a l l i n g groundwat er p r o d u c t i o n w e l l s on th e i r
p r o p e r t i e s by virtue o f t h e i r r e s p e c t i v e Consent Orders w i t h the U n i t e d S t a t e s and c o r r e s p o n d i n g
s e t t l e m e n t / a c c e s s agreement s wi th Beazer. A c t i v e rail l i n e s , p u b l i c roads a n d / o r ac t ive i n d u s t r i a l
f a c i l i t i e s o c cupy the areas between the P D S A s and th e h y p o t h e t i c a l f u t u r e groundwater wi thdrawal
w e l l s . T h e r e f o r e , m o d i f i c a t i o n s to the assumed l o c a t i o n s o f f u t u r e groundwat er w i t h d r a w a l s i s no t
necessary, even if the groundwat er usage i n f o r m a t i o n i n d i c a t e s that current or f u t u r e use of s h a l l o w
groundwater in the d o w n g r a d i e n t v i c i n i t y o f the S i t e i s p o s s i b l e .
S h a l l o w groundwater i s no t used w i t h i n a one m i l e radius o f the S i t e . The f o l l o w i n g i n f o r m a t i o n was
reviewed and c o n f i r m s that the p o t e n t i a l for f u t u r e use o f s h a l l o w groundwat er d o w n g r a d i e n t o f the
S i t e i s u n l i k e l y .
Water Well Information
F i g u r e 3 - 6 pr e s en t s t h e W a t e r W e l l L o c a t i o n M a p f o r a one-mile radiu s around t h e S i t e . T h e
u p d a t e d water w e l l i n f o r m a t i o n p r o v i d e d b y A t l a s a n d H G C S D , c o n f i r m s that s h a l l o w groundwat er
i s not used w i t h i n the v i c i n i t y o f the S i t e . Review of the A t l a s water we l l inventory i n d i c a t e s that
water we l l number 21 ( F i g u r e 3-6) which was shown in the GFTER, was in error. A t l a s c o n f i r m e d
through f u r t h e r research that t h i s water well never e x i s t ed in the area as p r e v i o u s l y shown. A t l a s did
no t i d e n t i f y any current a p p l i c a t i o n s f o r th e i n s t a l l a t i o n o f g roundwa t e r e x t r a c t i o n w e l l s w i t h i n th e
area i n v e s t i g a t e d .

P:\Beazer\So C a v a l c a d e \ G F T E R V e r i f i c a l i o n \ G F T E R V e r i f i c a t i o n R e p o n 2 . w p d 3-11 KEY

000980



Verification of Groundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas________________________________________________July 31, 2000

Hydrologic Conditions
A f t e r reviewing the local h y d r o l o g i c c ond i t i on s ( F i g u r e 3-6), the nearest downgradient discharge
p o i n t s were l o c a t e d . T h e s e p o i n t s correspond to a stream named L i t t l e W h i t e o a k Bayou. In the
northern area, the nearest d o w n g r a d i e n t d i s c h a r g e p o i n t i s a p p r o x i m a t e l y 7,400 f e e t h y d r a u l i c a l l y
d o w n g r a d i e n t f r o m the PDSA, and in the south area, the nearest downgrad i en t d i s c h a r g e po in t is
a p p r o x i m a t e l y 4,100 f e e t h y d r a u l i c a l l y d o w n g r a d i e n t f r o m t h e P D S A . T h i s review w a s conducted
using t h e U S G S S e t t e g a s t T o p o g r a p h i c Quadrangle.
Water Supply
P u b l i c water i s s u p p l i e d by C i t y o f H o u s t o n P u b l i c W o r k s and E n g i n e e r i n g for the area surrounding
the S i t e . There are two sources of water that the C i t y of H o u s t o n uses, sur face water (70%) and
groundwater (30%). S u r f a c e water i s ex trac t ed f r o m three reservoirs surrounding the C i t y o f
H o u s t o n and i s e s t i m a t e d to l a s t to circa 2035. G r o u n d w a t e r i s e x t rac t ed f r o m p u m p i n g w e l l s that
are d e e p e r than 1,000 f e e t b e low ground sur fa c e . The c l o s e s t C i t y o f H o u s t o n s u p p l y w e l l s ar e
l o ca t ed h y d r a u l i c a l l y u p g r a d i e n t f r o m t h e S i t e wi th r e sp e c t t o s h a l l o w groundwater f l o w ( F i g u r e s
3-3 and 3-6).
Groundwater versus Public Supply
T h e E x t r a c t i o n W e l l P i l o t S t u d y Report i n d i c a t e s that t h e s h a l l o w a q u i f e r cannot sustain more than
2 g a l l o n s per minute. T h i s low y i e l d p r e c l u d e s commercial or i n d u s t r i a l s h a l l o w groundwater use
that would have much greater p r o d u c t i o n demands. The p o t e n t i a l for r e s i d e n t i a l groundwater use i s
di s cu s s ed in the f o l l o w i n g p a r a g r a p h s .
Economic Constraints
A compari son was made u s ing the c on s t ru c t i on and o p e r a t i o n cost of us ing groundwater versus the
cost of us ing the p u b l i c water s u p p l y . A scenario was d e v e l o p e d to compare the cost of i n s t a l l i n g a
s h a l l o w groundwat er we l l and e x t r a c t i n g groundwater f r o m i t t o u s ing the p u b l i c water s u p p l y . The
scenario is based on the f o l l o w i n g parameters:

The maximum s u s t a i n a b l e p u m p i n g rate i s 2 g a l l o n s p e r minute ( K e y s t o n e , July 1 9 9 2 ) ;
• The d e p t h o f the h y p o t h e t i c a l s h a l l o w p r o d u c t i o n we l l would be a p p r o x i m a t e l y 25 f e e t b e low

ground s u r f a c e (based on S i t e s t r a t i g r a p h y ) ;
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• I n s t a l l a t i o n cost o f a 2 5 - f o o t d e e p water we l l i s a p p r o x i m a t e l y $3 ,735 2 4 ;
• M o n t h l y opera t i ona l cost of a r e s i d e n t i a l water w e l l i s a p p r o x i m a t e l y $9.00 ( A l m e d a W a t e r

W e l l ) ;
• Res ident ia l water w e l l s are t y p i c a l l y pumped for 1 hour per day ( A l m e d a W a t e r W e l l ) ;
• G r o u n d w a t e r p u m p e d at 2 g a l l o n s per minute for 1,800 minutes in a b i l l i n g month (1 hour

per d a y ) y i e l d s 3,600 g a l l o n s per month which corre sponds to >3,000 to 4,000 g a l l o n s per
month o n t h e C i t y o f H o u s t o n p u b l i c water s u p p l y b i l l i n g s c h e d u l e ;

• M o n t h l y cost for p u b l i c water s u p p l y usage at 3,600 g a l l o n s per month is $24.62 based on
t h e C i t y o f H o u s t o n p u b l i c water s u p p l y b i l l i n g s c h e d u l e ( A p p e n d i x G ) ; and,

• T i m e to recover up front c a p i t a l cost d i v i d e d by d i f f e r e n c e in month ly water b i l l and month ly
we l l o p e r a t i o n a l cost equals 20 years.

T h i s a n a l y s i s d e m o n s t r a t e s that th e dura t i on t o recover the u p f r o n t c a p i t a l cost o f we l l i n s t a l l a t i o n
makes t h i s o p t i o n no t e c o n o m i c a l l y v iab l e . As d i s c u s s e d in th e GFTER, natural s h a l l o w
groundwat er q u a l i t y i s poor due to n a t u r a l l y occurring inorganic c o n s t i t u e n t s (iron and manganese)
that have been measured above t h e i r r e s p e c t i v e T e x a s Drinking W a t e r S t a n d a r d s . T h e r e f o r e ,
a d d i t i o n a l co s t s a s s o c ia t ed with water treatment would l i k e l y be incurred.
Regulatory Constraints
G r o u n d w a t e r w i t h d r a w a l w i t h i n t h e v i c i n i t y o f t h e S i t e i s r e g u l a t e d b y t h e D i s t r i c t R e g u l a t o r y P l a n
o f t h e H a r r i s - G a l v e s t o n C o a s t a l S u b s i d e n c e D i s t r i c t . S p e c i f i c a l l y , t h e p u r p o s e o f t h e p l a n states.
"The District's Regulatory Plan has been developed for the period through the year 2030 with an
overall goal to reduce groundwater withdraw to no more than 20% of total water demand. "
S p e c i f i c e l e m e n t s o f t h e p l a n i n c l u d e :
• D i s i n c e n t i v e f e e s that have been e s t a b l i s h e d to d i s c o u r a g e and r e g u l a t e the w i thdrawal of

groundwater;
• R e s t r i c t i o n s on the p e r c e n t a g e of groundwat er that can be used when s u r f a c e water sources

are a v a i l a b l e ; and,
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• P o l i c i e s that encourage a l t e rna t e water use s t r a t e g i e s that serve to reduce p e r m i t t e d
groundwater wi thdrawal s .

T h e s e e l ement s of the 1999 Dis tr i c t R e g u l a t o r y P l a n , which act to restrict the withdrawal of
groundwater in the v i c i n i t y o f the S i t e , s uppor t the d i s cu s s i on o f the HGCSD r e g u l a t o r y au thor i ty
presented in the GFTER.
C o n s i d e r i n g all of the above, the current review of current and p o t e n t i a l f u t u r e groundwater use
s u p p o r t s the GFTER h y p o t h e s e s that s h a l l o w groundwater is not current ly used in the v i c i n i t y of the
S i t e and that f u t u r e use is e x t r e m e l y u n l i k e l y .
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4 . 0 G R O U N D W A T E R S A M P L I N G T O E V A L U A T E N A T U R A L A T T E N U A T I O N O F
D I S S O L V E D - P H A S E C O N S T I T U E N T S

S i t e - s p e c i f i c data p e r ta in ing to d i s s o l v e d COI d i s t r i b u t i o n and indi ca tor s of intrins ic b i odegrada t i on
were c o l l e c t e d d u r i n g the November-December 1999 f i e l d i n v e s t i g a t i o n and the s u p p l e m e n t a l
a c t i v i t i e s c o m p l e t e d in April and J u n e 2000. F i g u r e 4-1 p r e s e n t s the S i t e - w i d e d i s t r i b u t i o n of
benzene and n a p h t h a l e n e c onc en tra t i on s de t ermined as a re sul t of these a c t i v i t i e s . The o b j e c t i v e of
the a n a l y s i s i n c l u d e d in t h i s s e c t ion of the report was to d e t e r m i n e whether natural a t t enuat ion is
e f f e c t i v e l y m i t i g a t i n g cons t i tuent m i g r a t i o n f r o m the S i t e . Groundwat er and soi l s a m p l e s were
c o l l e c t e d f r o m s t r a t e g i c l o c a t i o n s on- and of f-Site and compared with e x i s t i n g data, where
a p p r o p r i a t e , t o a d d r e s s t h e f o l l o w i n g s p e c i f i c o b j e c t i v e s :
• To acquire da ta wi th in the "cores" (zones o f r e l a t i v e l y h i g h c o n c e n t r a t i o n ) of the d i s s o l v e d

phase p l u m e s , f o r e v a l u a t i o n with re spec t t o G F T E R conc lu s i on s ( S e c t i o n 4 . 1 ) ;
• To d e t e rmine whether i n t r i n s i c b i o d e g r a d a t i o n i n d i c a t o r s are c on s i s t en t with natural

a t t e n u a t i o n ( S e c t i o n 4.2); and,
T o assess t h e current d o w n g r a d i e n t ex t ent o f C O I s a n d i t s e f f e c t o n G F T E R c o n c l u s i o n s
( S e c t i o n 4.3).

The r e s u l t s f r o m t h i s work s u p p o r t t h e ov era l l c onc lu s i on o f t h e GFTER: that i m p l e m e n t a t i o n o f a
M o n i t o r e d N a t u r a l A t t e n u a t i o n remedy i s f e a s i b l e f o r t h e S o u t h C a v a l c a d e S i t e .
4 . 1 P L U M E CORE L O C A T I O N ( B T E X A N D P A H )
4.1.1 O b j e c t i v e s
A compari son o f measured COI conc en t ra t i on s t o GFTER m o d e l i n g r e s u l t s requires that
groundwater s a m p l e s c o l l e c t e d f r o m m o n i t o r i n g w e l l s l o c a t e d downgrad i en t o f the source areas be
representat ive o f maximum (i.e. c e n t e r l i n e ) concentrations. If concentration data c o l l e c t e d f r om the
p e r i p h e r y of the p l u m e are u t i l i z e d for compari son to model r e s u l t s , then there i s p o t e n t i a l to
overe s t imat e the e f f e c t s o f natural a t t e n u a t i o n . C o n s e q u e n t l y , a f o c u s o f the s a m p l i n g a c t i v i t i e s was
to ensure that the downgrad i en t m o n i t o r i n g l o c a t i o n s used as the basis for the GFTER work are
r e p r e s e n t a t i v e of maximum c o n c e n t r a t i o n s at g iven d i s t a n c e s f r o m the source. More s p e c i f i c a l l y ,
the o b j e c t i v e of t h i s s a m p l i n g was to de termine whether M W - 0 1 and M W - 0 8 are wi thin the "core"
o f the p l u m e . The d e c i s i o n rule s used to d e f i n e the p l u m e core d u r i n g th i s f i e l d i n v e s t i g a t i o n are
p r o v i d e d in S e c t i o n 4. 1 .4.

P : \ B e a i e r \ S o C a v a l c a d e \ G F T E R V e r i f i c a t i o n \ G F T E R V e r i f i c a t i o n R e p o r t 2 . w p d 4-1

000984



Verification of Groundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas ________________________________________________ July 31, 2000

4.1.2 E v a l u a t i o n Data
The assessment of the p l u r n e core l o c a t i o n is based on the d i s t r i b u t i o n of B T E X and PAHs in
groundwater. The groundwater s a m p l i n g and analysi s program for B T E X and PAHs is summarized
in T a b l e 3-1. O n - S i t e f i e l d - s c r e e n i n g a n a l y s i s of n a p h t h a l e n e and benzene was conduc t ed with a
m o b i l e G a s C h r o m a t o g r a p h , b y T r a n s g l o b a l Environmental G e o c h e m i s t r y ( T E G ) . F i x e d - b a s e
laboratory analy s e s f o r B T E X and PAHs were conduc t ed by S T L - S a v a n n a h .
4.1.3 S a m p l i n g L o c a t i o n s and F r e q u e n c y
Groundwat er s a m p l e s were c o l l e c t e d a l o n g transe c t s or i ented transverse to the groundwater f l o w
d ir e c t i on and d i r e c t l y d o w n g r a d i e n t of the northern and southern PDSAs, as i n d i c a t e d in F i g u r e 3-1 .
Seven transect s a m p l i n g l o c a t i o n s were e m p l a c e d in both the N o r t h and S o u t h areas, to d e f i n e the
p l u m e cores in each of these areas. The s a m p l i n g p o i n t s were l o c a t e d as f o l l o w s :
• G r o u n d w a t e r f l o w d i r e c t i o n was d e t e rmined by measuring the p o t e n t i o m e t r i c s u r f a c e

e l e v a t i o n s in e x i s t i n g m o n i t o r i n g w e l l s pr ior t o the transec t bor ing program (see S e c t i o n 3 . 1 ) .
• The l o ca t i on of the p lume axes were es t imated to be d i r e c t l y downgradient of the center of

t h e P D S A , i n t h e d i r e c t i o n o f groundwat er f l o w .
• The f i r s t s a m p l i n g p o i n t in each transect was l o c a t e d on the assumed axis of each p l u m e , at

an acce s s ib le l o ca t ion downgradient of each of the P D S A s .
• T h r e e a d d i t i o n a l s a m p l i n g p o i n t s were l o c a t e d on each s ide of the i n i t i a l p o i n t , in the

d i r e c t i o n transverse to g r o u n d w a t e r f l o w ( t o t a l o f seven s a m p l i n g p o i n t s in each of the two
t ran s e c t s) .
The a d d i t i o n a l s a m p l i n g p o i n t s were spaced e q u i d i s t a n t f r o m each other, a p p r o x i m a t e l y 40
f e e t apart w i th in the access c o n s t r a i n t s of the transect area.

• A d d i t i o n a l p o i n t s were to be a d d e d to each end of each t r a n s e c t , unt i l the edge s of the core
of the p l u m e were d e f i n e d ; however, f i e l d s creening data i n d i c a t e d that the north and south
edge s o f both p l u m e cores were reasonably d e f i n e d w i t h i n the i n i t i a l seven transect p o i n t s .

G r o u n d w a t e r s a m p l i n g for f i e l d s c r e en ing p u r p o s e s was c onduc t ed on a one-time basis u s ing d i r e c t -
push me thod s . S a m p l e s were c o l l e c t e d f r o m th e s h a l l o w , s a t u r a t e d , s i l t y sand unit (i . e . , t h e h y d r a u l i c
zone of in t ere s t) as c on f i rmed by continuous s t r a t i g r a p h i c l o g g i n g s tar t ing at a d e p t h of 2 f t - b g s . At
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each transect l o c a t i o n , groundwater s a m p l e s were c o l l e c t e d at two f o o t vertical i n t e r v a l s f r o m the
water t a b l e to the bo t t om of the s i l t y sand unit. Field s c r e en ing a n a l y s i s for benzene and n a p h t h a l e n e
was conducted for a l l groundwat er s a m p l e s , u s ing the m o b i l e GC. The r e s u l t s o f the mobi l e GC
analyse s were used to de t ermine the vertical interval w i th the greate s t benzene a n d / o r n a p h t h a l e n e
concentra t ions at each l o c a t i o n a l o n g the transec t . On the basis of t h i s f i e l d s creening d e t e r m i n a t i o n ,
a second temporary well screen was i n s t a l l e d wi th in a second boring advanced at a l o ca t i on
i m m e d i a t e l y a d j a c e n t to the o r i g i n a l boring l o c a t i o n and to the d e p t h interval where the greate s t
c onc en tra t i on was d e t e c t e d d u r i n g the f i e l d s creening proces s . A groundwater s a m p l e was then
c o l l e c t e d f r om th i s interval and s u b m i t t e d to S T L - S a v a n n a h for l a b o r a t o r y a n a l y s i s o f B T E X and
P A H .
4.1.4 Deci s ion Rule s
M o b i l e GC data f r o m all transect l o c a t i o n s were used to eva lua t e the hor izonta l and ver t i ca l
d i s t r i b u t i o n o f C O I s in the s h a l l o w zone groundwat er and to d e t e r m i n e the vertical l o c a t i o n for
c o l l e c t i o n o f g roundwat e r s a m p l e s f o r l a b o r a t o r y a n a l y s i s . L a b o r a t o r y a n a l y t i c a l data were used f or
transverse d e l i n e a t i o n o f p l u m e cores. In accordance wi th the Work P l a n , the p l u m e core wi th in
each transect was d e f i n e d as that zone that c on ta in s c onc en t ra t i on s greater than 50% of the maximum
concentration d e t e c t ed a long the transect. The l o n g i t u d i n a l d e l in ea t i on of the p lume core was
d e f i n e d a s that zone e x t e n d i n g d o w n g r a d i e n t f r o m th e PDSA, through a l l transect p o i n t s that
c on ta ined "core" c onc en t ra t i on s and e x t e n d i n g to the m o n i t o r i n g l o c a t i o n s used for compari son of
G F T E R m o n i t o r i n g r e s u l t s .
T h e m o n i t o r i n g l o c a t i o n s used f o r c ompar i s on t o t h e G F T E R f a t e a n d t ranspor t model (i . e . , M W - 0 1
and M W - 0 8 ) were compared to the p l u m e core l o c a t i o n s . The Work P l a n Deci s ion Rule s ta t ed that
i f the m o n i t o r i n g l o c a t i o n s are w i t h i n the core of the p l u m e , as d e f i n e d above, then da ta f r o m these
l o c a t i o n s w i l l b e cons idered s u f f i c i e n t l y r e p r e s e n t a t i v e o f maximum p l u m e c onc en t ra t i on s , and
s u p p o r t i v e of the model conc lu s ions .
4.1.5 R e s u l t s
Benzene and n a p h t h a l e n e re su l t s o b ta ined with the m o b i l e GC were used for r ea l- t ime e s t i m a t e s of
the d e p t h a t which the maximum d i s s o l v e d pha s e COI c o n c e n t r a t i o n s occurred. T h i s a p p r o a c h i s
in t ended to p r o v i d e the basis for subsequent c o l l e c t i o n o f s a m p l e s for l a b o r a t o r y a n a l y s i s a t the
maximum concen tra t i on d e p t h , to d e f i n e the p l u m e core. The mob i l e GC data were also used to
de t ermine whether a d d i t i o n a l d e l i n e a t i o n p o i n t s were required on e i ther end of the north and south
transec t s . A summary of m o b i l e GC data for benzene and n a p h t h a l e n e , and f i x e d - b a s e labora tory
data for B T E X and PAHs are p r o v i d e d in T a b l e s 4-1 and 4-2, r e s p e c t i v e l y . Benzene and

P:\Beazer\So C a v a ! c a d c \ G F T E R V e r i f i c a t i o n \ G F T E R V e r i f i c a t i o n R e p o r t s w p d 4-3

000986



Verification of Groundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas ____________________________________________________ July 31, 2000

n a p h t h a l e n e concentra t ions f r o m both t y p e s o f a n a l y s e s are shown p l o t t e d in cro s s- s ec t ion for the
N o r t h and S o u t h Areas on F i g u r e s 4-2 and 4-3 r e s p e c t i v e l y .
Evaluation of Plume Core Location - North Area
In th e N o r t h Area, mob i l e GC ana ly s e s i n d i c a t e d large c o n c e n t r a t i o n d i f f e r e n c e s between benzene
and n a p h t h a l e n e , with naphthalene o f t e n de t e c t ed at concentrations at least two orders of magni tude
greater than benzene concentra t i on s . Due to these l a r g e d i f f e r e n c e s , o n l y one of the parameters
c ou ld be analyzed wi th in the c a l i b r a t i o n range of the i n s t r u m e n t , in a given s a m p l e run. U n d i l u t e d
s a m p l e s were t y p i c a l l y a p p r o p r i a t e f or benzene a n a l y s i s and p r o v i d e d n a p h t h a l e n e r e s u l t s that were
" s emi-quant i ta t ive" , in that they could be ranked r e l a t i v e to each o ther , but did not p r o v i d e an
abso lute concentration value. In order to achieve o p t i m a l n a p h t h a l e n e analys i s , subs tantial sample
d i l u t i o n s would have been required, which would have caused most benzene r e s u l t s to be non-
d e t e c t a b l e . G i v e n the o b j e c t i v e s o f the m o b i l e GC f i e l d s creening exerci se and the requirement for
rap id s a m p l e turnaround to s u p p o r t d e c i s i o n - m a k i n g , i t was d e t e r m i n e d that a n a l y s i s o f u n d i l u t e d
s a m p l e s was the most a p p r o p r i a t e a p p r o a c h because: 1 ) it p r o v i d e d q u a n t i t a t i v e benzene r e s u l t s ; and
2) i t p r o v i d e d s e m i - q u a n t i t a t i v e n a p h t h a l e n e r e s u l t s tha t were s t i l l u s e f u l f o r i d e n t i f i c a t i o n o f t h e
transverse l i m i t s o f the d i s s o l v e d p l u m e core and v e r t i c a l i n t e r v a l s that c onta in the maximum
concen tra t i on s .
E v i d e n c e that th e s e m i - q u a n t i t a t i v e n a p h t h a l e n e d a t a were u s e f u l f or i d e n t i f y i n g th e p l u m e core
maximum concentra t ion i n t e r v a l s i s p r o v i d e d by c o m p a r i s o n of m o b i l e GC r e s u l t s and laboratory
r e s u l t s , a s shown in S e c t i o n A-A' in F i g u r e 4-2. T h i s c o m p a r i s o n i n d i c a t e s that the r e l a t i v e ranking
of mob i l e GC r e s u l t s are c o m p a r a b l e to the ranking of l a b o r a t o r y r e s u l t s ( i . e . , that the s a m p l e wi th
th e h i g h e s t m o b i l e GC re su l t a l s o had the h i g h e s t r e s u l t f r o m l a b o r a t o r y a n a l y s i s ) . C o n s e q u e n t l y ,
i t i s c o n s i d e r e d tha t the m o b i l e GC d a t a p r o v i d e d a r ea sonab l e i n d i c a t i o n of the ver t i ca l l o c a t i o n of
maximum c o n c e n t r a t i o n s . It i s a l s o cons idered that the m o b i l e GC d a t a p r o v i d e d a rea sonable
i n d i c a t o r o f whether a d d i t i o n a l transect p o i n t s were required to d e l i n e a t e the core of the p l u m e .
As shown in S e c t i o n A-A' o f F i g u r e 4-2, the m o b i l e GC data i n d i c a t e that a l o n g the transect in the
N o r t h Area, the core of the p lume g e n e r a l l y occurs w i t h i n the bo t tom h a l f of the s h a l l o w aqu i f e r .
Benzene was d e t e c t e d in f o u r of the seven transect p o i n t s and n a p h t h a l e n e was d e t e c t e d in all seven
p o i n t s . In the f o u r t ranse c t s p o i n t s where both benzene and n a p h t h a l e n e were d e t e c t e d , maximum
c o n c e n t r a t i o n s were measured at the same d e p t h i n t e r v a l , p r o v i d i n g an i n d i c a t i o n that the maximum
concentrat ion occurrence of one parame t er r e a s o n a b l y p r e d i c t s the maximum c o n c e n t r a t i o n
occurrence f or th e other parameter. In a l l transec t p o i n t s e x c e p t one (DPN-TS3), th e h ighe s t
n a p h t h a l e n e c o n c e n t r a t i o n (and benzene, if it was d e t e c t e d ) occurred in one of the two d e e p e s t
s a m p l e s f r o m the d e p t h p r o f i l e . On t h i s bas i s , i t a p p e a r s tha t th e most h i g h l y concentrated p o r t i o n
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of the p l u m e is l o ca t ed at or near the bo t t om of the s h a l l o w a q u i f e r and that the g r o u n d w a t e r in the
u p p e r p o r t i o n o f a q u i f e r g e n e r a l l y c o n t a i n s n e g l i g i b l e C O I c o n c e n t r a t i o n s .
In terms o f hor izonta l t r end s , the m o b i l e GC r e s u l t s f or benzene and n a p h t h a l e n e in the N o r t h Area
i n d i c a t e d that c oncentra t ions at both ends of the transect show a de crea s ing tr end, r e l a t i v e to central
transect p o i n t s . E n d p o i n t c oncentra t ions f or n a p h t h a l e n e were 172 u g / L (DPN-TN3) and 296 u g / L
(DPN-TS3), as compared to the maximum transec t c onc en tra t i on o f >697 u g / L at DPN-TS1.
Benzene concentrat ions at both e n d p o i n t l o c a t i o n s were l e s s than the d e t e c t i o n l i m i t of 5 u g / L in all
s a m p l e s . T h e s e data were used as f i e l d evidence that the core of the p l u m e d o w n g r a d i e n t of the
PDSA in the N o r t h e r n Area was r ea s onab ly d e l i n e a t e d by the seven transect p o i n t s .
Labora tory a n a l y t i c a l da ta for the p o i n t s a l o n g the north area transect are p r o v i d e d in T a b l e 4-2 and
are shown in cro s s- s e c t ion on S e c t i o n A-A' in F i g u r e 4-2. A p l a n view of the N o r t h Area p l u m e ,
as i n d i c a t e d by the l abora t ory data f r o m the transec t p o i n t s and o ther s a m p l i n g l o c a t i o n s , i s shown
for benzene and n a p h t h a l e n e on F i g u r e s 4-4 and 4-5 r e s p e c t i v e l y . The two f i g u r e s p a r t i a l l y s u p p o r t
the c o n c l u s i o n f r o m the m o b i l e GC data: that the p l u m e core is r ea s onab ly d e l i n e a t e d by the seven
p o i n t s in the north area transect . H o w e v e r , n a p h t h a l e n e d a t a f r o m the southern e n d p o i n t of the
transect ( D P N - T S 3 ; 4600 u g / L ) i n d i c a t e s that t h e p l u m e core l i k e l y e x t e n d s some d i s t a n c e t o t h e
s ou th of the t ransec t . N e v e r t h e l e s s , i t i s a p p a r e n t the p l u m e core i s s t r o n g l y repre s ented w i t h i n the
transect . F u r t h e r m o r e , c l o sure on the southern core ex t ent i s p r o v i d e d by the da ta f r o m P S G - 6 , a l s o
shown on F i g u r e s 4-4 and 4-5, which i s l o c a t e d a p p r o x i m a t e l y 400 f e e t s ou th of DPN-TS3. At PSG-
6, n a p h t h a l e n e was d e t e c t e d at a c o n c e n t r a t i o n of 2.1 u g / L .
Benzene da ta f o r t h e northern transect s a t i s f y t h e W o r k P l a n c r i t e r i a f o r d e l i n e a t i o n . The benzene
c onc en t ra t i on s at the e n d p o i n t l o c a t i o n s , DPN-TN3 and DPN-TS3, were <5 and 7.6 u g / L ,
r e s p e c t i v e l y . The maximum benzene c o n c e n t r a t i o n s w i t h i n the p l u m e core, 24 u g / L was measured
a t l o c a t i o n D P N - T N 1 .
The s equent ia l use of m o b i l e GC data and then f i x e d l a b o r a t o r y d a t a has p r o v i d e d some bounds on
th e p l u m e core l o c a t i o n a l o n g the N o r t h Area transec t . F u r t h e r d e l i n e a t i o n i s p r o v i d e d by the Work
P l a n d e f i n i t i o n o f the core as: tha t p o r t i o n o f the p l u m e that e x t e n d s d o w n g r a d i e n t f r o m the source
through all the transect p o i n t s that c onta in c onc en t ra t i on s that are greater than 50% of the maximum
concentrat ion in the transec t . The f o o t p r i n t of the p l u m e core t h u s - d e f i n e d is shown on F i g u r e s 4-4
and 4-5. The southern boundary of the p l u m e is shown as a p p r o x i m a t e , due the d e t e c t i o n of 4600
ug/L n a p h t h a l e n e at DPN-TS3, which is greater than 50% of the maximum transect c oncen tra t i on
(7400 u g / L a t DPN-TS1). N e v e r t h e l e s s , th e f i g u r e s c l e a r l y show that th e m o n i t o r i n g po in t used for
t h e G F T E R m o d e l i n g a n a l y s i s o f t h e north area p l u m e ( M W - 0 1 ) i s w i t h i n t h e p l u m e core.
A c c o r d i n g to the Dec i s i on Rule s d e s c r i b e d in S e c t i o n 4.1.4, t h i s i n d i c a t e s that the data f r o m t h i s
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moni t o r ing p o i n t are s u f f i c i e n t l y r e p r e s e n t a t i v e o f maximum p l u m e c o n c e n t r a t i o n s , and s u p p o r t i v e
of the model c onc lu s i on s .
Evaluation of Plume Core Location - South Area
The a p p r o a c h used in the north area to eva lua t e whether the m o n i t o r i n g l o c a t i o n s used in the GFTER
were l o ca t ed w i th in the p l u m e core was a l s o i m p l e m e n t e d in the south area. M o b i l e GC d a t a
ob ta ined f r o m the direc t pu sh b o r i n g s a l o n g the south area transec t are p r o v i d e d in T a b l e 4-1 and are
shown in cros s-sec t ion in S e c t i o n C-C' of F i g u r e 4-3. A c c o r d i n g to the mobi l e GC a n a l y s i s ,
n a p h t h a l e n e concentra t ions greater than the method d e t e c t i o n l i m i t (5 (ig/L) were only d e t e c t e d in
one transect s a m p l e (18 u g / L at DPS-TN2; 16 to 18 f e e t ) . Benzene c onc en tra t i on s were r epor t ed
as l e s s than the method d e t e c t i o n l i m i t in all s a m p l e s . H o w e v e r , these d a t a are cons idered su spe c t
because subsequent f i x e d - l a b o r a t o r y a n a l y s i s showed d e t e c t a b l e c o n c e n t r a t i o n s o f n a p h t h a l e n e in
s ix of the seven transect groundwat er s a m p l e s .
The most l i k e l y cause of the n o n - d e t e c t a b l e or the low c o n c e n t r a t i o n s in mobi l e GC s a m p l e s
c o l l e c t e d at the s ou th area transect p o i n t s i s c on s idered to be rap id i n f i l t r a t i o n of r a i n f a l l . T h e s e
s a m p l e s were c o l l e c t e d on the a f t e r n o o n of December 2. 1999, dur ing and i m m e d i a t e l y f o l l o w i n g
a heavy r a i n f a l l event. It i s c on s idered l i k e l y that t h i s p r e c i p i t a t i o n e i t h e r caused r a p i d , w i d e s p r e a d
and short term d i l u t i o n of the p l u m e , or that rainwater f l o w e d down the bor eho l e and was cap tur ed
by th e s a m p l i n g p u m p . A r a i n f a l l d i l u t i o n e f f e c t i s f u r t h e r i n d i c a t e d by th e m o b i l e GC s a m p l e s f r o m
boring DPS-LI, l o c a t e d a p p r o x i m a t e l y 100 f e e t u p g r a d i e n t o f the south area transect on December
6, 1999. DPS-LI was i n s t a l l e d and s a m p l e d using the same m e t h o d o l o g y as that used for the
transect p o i n t s , bu t s a m p l i n g was c o n d u c t e d f o u r days a f t e r th e transect p o i n t s were s a m p l e d . The
three groundwat er s a m p l e s c o l l e c t e d at DPS-LI con ta ined n a p h t h a l e n e at c oncen tra t i on s that
sa turated the d e t e c t o r of the in s trument (>688 | a g / L . >682 u.g/L and >685 (Jg/L).

The p o t e n t i a l e f f e c t o f d i l u t i o n on the m o b i l e GC d a t a was not recognized u n t i l the f i x e d - l a b o r a t o r y
d a t a were rece ived, a f t e r the c o n c l u s i o n of the f i e l d s creening program. C o n s e q u e n t l y , and given
t h e absence o f s i g n i f i c a n t d i f f e r e n t i a t i o n in m o b i l e GC r e s u l t s , t h e s a m p l i n g interval f o r c o l l e c t i o n
o f f i x e d - l a b o r a t o r y s a m p l e s was s e l e c t e d to c o inc id e wi th the b o t t o m interval o f the ver t i ca l p r o f i l e .
T h i s d e c i s i on was made on the basis of data f r o m the N o r t h A r e a , where it was de t ermined that the
p l u m e core was l o c a t e d in the lower h a l f o f the a q u i f e r . A l s o , the s creening d a t a f r o m boring D P S -
LI i n d i c a t e d e l e v a t e d c o n c e n t r a t i o n s a t th e base o f th e a q u i f e r . It i s n o t a b l e that th e N o r t h Area
mobi l e GC s a m p l e s were c o l l e c t e d b e f o r e the heavy r a i n f a l l event that i s considered to have a f f e c t e d
the south area transect r e s u l t s . A l t h o u g h the vert i cal p r o f i l e d a t a f r o m the m o b i l e GC are not
cons idered r e p r e s e n t a t i v e o f g roundwat e r at the s a m p l i n g l o c a t i o n s , the a s s u m p t i o n that the h ighe s t
p l u m e c onc en tra t i on s occur at or near the bo t t om of the a q u i f e r is considered reasonable.
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C o n s e q u e n t l y , i t i s c ons idered that the r e s u l t s o f the f i x e d - l a b o r a t o r y ana ly s i s are s t i l l r ea sonably
r e p r e s e n t a t i v e of maximum conc en tra t i on s in the vertical p r o f i l e , even though mob i l e GC data for
the south area transect are c on s ider ed unrepr e s en ta t iv e .
On the basis of the S o u t h Area mob i l e GC data , it was a l s o determined that the seven transect p o i n t s
were s u f f i c i e n t to d e l i n e a t e the p l u m e core. W h i l e t h i s d e t e r m i n a t i o n was based on da ta that may
have been unrepre s en ta t iv e , a review of the subsequent f i x e d - l a b o r a t o r y data p r o v i d e d evidence that
the p l u m e core was indeed d e l i n e a t e d w i th in the seven transect l o c a t i o n s . F i x e d l abora t ory data are
c o m p i l e d in T a b l e 4-2 and are p l o t t e d in S e c t i o n C-C'on F i g u r e 4-3. As shown in the f i g u r e , one
of the seven transect p o i n t s (DPS-TN1) contained c onc en t ra t i on s o f benzene and n a p h t h a l e n e that
were s u b s t a n t i a l l y h igher than the other s ix po in t s . At t h i s transect p o i n t , n a p h t h a l e n e was d e t e c t e d
at 14,000 u g / L and benzene was d e t e c t e d at 290 u g / L . The next h ighe s t c oncentra t ions of these
C O I s d e t e c t e d in the S o u t h Area transec t were l e s s than 10% of those d e t e c t e d at DPS-TN1.
The C O I s d e t e c t e d at DPS-TN1 are b e l i ev ed to be i n d i c a t i v e o f an e x t en s i on of the southern PDSA.
Data acquired f r o m the i m m e d i a t e l y a d j a c e n t transect p o i n t s i n d i c a t e that th i s a p p e n d a g e to the
southern PDSA is l i m i t e d in w i d t h . As a r e s u l t , the da ta f r o m DPS-TN1 is not cons idered in the
d e t e r m i n a t i o n o f the p l u m e core r e l a t e d t o the o n - S i t e P D S A . or the e v a l u a t i o n o f the GFTER
m o d e l i n g r e s u l t s through the c o m p a r i s o n o f measured c onc en t ra t i on s o f d i s s o l v e d COI
concentra t ions to model p r e d i c t i o n s . H o w e v e r , the p o t e n t i a l pre sence of source mater ia l at DPS-
TN1 i s s i g n i f i c a n t f or the e v a l u a t i o n o f the d o w n g r a d i e n t extent o f C O I s and i s f u r t h e r d i s cu s s ed in
S e c t i o n 4.3.
P l a n views of the S o u t h Area p l u m e , as i n d i c a t e d by the l a b o r a t o r y da ta for transect p o i n t s and other
s a m p l i n g l o c a t i o n s , is shown for benzene and n a p h t h a l e n e in F i g u r e s 4-6 and 4-7, r e s p e c t i v e l y .
E x c l u d i n g t h e da ta f r o m l o c a t i o n D P S - T N 1 , t h e maximum n a p h t h a l e n e c o n c e n t r a t i o n a l o n g t h e
southern transect (1,000 u g / 1 ) was measured in th e grounc lwa t e r s a m p l e c o l l e c t e d f r o m DPS-TS1.
The n a p h t h a l e n e c oncen tra t i on s d e t e c t e d a t th e e n d p o i n t transect l o c a t i o n s , (69 u g / 1 a t DPS-TN3;
and 190 u g / 1 at DPS-TS3), are l e s s than 50% of the maximum conc en t ra t i on d e t e c t e d at DPS-TS1.
T h e r e f o r e , the Dec i s i on Rule c r i t e r ia , as d e s c r i b ed in S e c t i o n 4.1.4 for d e t e r m i n a t i o n of the d i s s o l v e d
p l u m e core are cons idered to have been met for the southern transec t . E x t e n s i o n of the p l u m e core
d o w n g r a d i e n t of the transect in the d i r e c t i o n of groundwat er f l o w shows that the m o n i t o r i n g p o i n t
used f o r t h e G F T E R m o d e l i n g a n a l y s i s f o r t h e south area ( M W - 0 8 ) i s w i t h i n t h e d i s s o l v e d p l u m e
core. T h u s , the data f r o m m o n i t o r i n g w e l l M W - 0 8 are s u f f i c i e n t l y r e p r e s e n t a t i v e o f maximum
p l u m e conc en tra t i on s f r o m the o n - S i t e source, and s u p p o r t i v e o f the model c onc lu s i on s .
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Additional Evaluation ofGFTER Monitoring Points
An a d d i t i o n a l component of work was conduc t ed to f u r t h e r evaluate whether the areas assessed in
the GFTER were r e p r e s e n t a t i v e of "worst case" c o n d i t i o n s in s h a l l o w groundwater. T h i s work was
o u t s i d e the s cope of the Work Plan. The need for th i s work, not n e c e s s ar i ly as part of the GFTER
v e r i f i c a t i o n , but at some p o i n t in the f u t u r e , was d i s cu s s ed among EPA and Beazer d u r i n g the July
2, 1998 mee t ing . Beazer e l e c t e d to p e r f o r m these a c t i v i t i e s in c o n j u n c t i o n wi th i m p l e m e n t a t i o n of
the Work P l a n . The scope of work for t h i s task was d e v e l o p e d to de t ermine whether any other
d i s s o l v e d pha s e p l u m e s are pre sent at the S i t e that are c o m p a r a b l e in size to, or more ex t ens ive than,
those a s soc iated with the north and south area PDSAs. T h i s evaluat ion invo lv ed i n s t a l l a t i o n and
s a m p l i n g of t emporary well screens at six l o c a t i o n s near the southern and western S i t e boundaries.
T h e s e p o i n t s are i n d i c a t e d by a " P S G " d e s i g n a t i o n and t h e i r l o c a t i o n s are shown on F i g u r e 3-1
( P S G - 1 through P S G - 6 ) .
G r o u n d w a t e r a n a l y t i c a l da ta f r o m these l o c a t i o n s are p r o v i d e d in T a b l e 4-2 and benzene and
n a p h t h a l e n e c onc en t ra t i on s are p l o t t e d in F i g u r e 4-1. F r o m the d i s t r i b u t i o n o f COI concentra t ions
shown on F i g u r e 4-1, i t i s apparent that f i v e of the PSG moni tor ing p o i n t s ( e x c l u d i n g P S G - 2 ) did
not reveal new l o c a t i o n s where source areas may ex i s t or where C O I s may occur at concentra t ions
that are greater than those areas evaluat ed in the GFTER. In the case o f P S G - 2 . e l eva t ed
concentrations of C O I s were de t e c t ed ( p a r t i c u l a r l y n a p h t h a l e n e at 19000 (J.g/L), which may indi ca t e
the presence a o f creosote DNAPL near t h i s l o c a t i o n . T h i s re sul t i s l i k e l y due t o the p o s i t i o n o f
boring P S G - 2 , l o c a t e d due south of the f o r m e r wood tr ea tment proce s s area in c lo s e p r o x i m i t y to on-
S i t e DNAPL Recovery W e l l R W S - 2 . In a d d i t i o n , hi s torical maps o f th e wood treat ing p l a n t showed
that a pond once ex i s t ed d u r i n g the p l a n t o p e r a t i o n s p e r i o d in the area north of P S G - 2 . T h u s , the
presence o f COI's a t P S G - 2 may b e a t t r i b u t a b l e t o past groundwat er m o u n d i n g in th e v i c i n i t y o f t h i s
pond.
G i v e n the current westward groundwat er f l o w d i r e c t i o n in the area (as shown on F i g u r e 3-3), the
dominant d i r e c t i o n of any d i s s o l v e d p l u m e m i g r a t i o n away f r o m P S G - 2 i s e x p e c t e d to be toward
several d o w n g r a d i e n t m o n i t o r i n g p o i n t s ( e . g . , P S G - 0 K D P S - T S 1 , D P S - T S 2 , D P S - T S 3 a n d M W - 0 8 ) .
T h e absence o f s i g n i f i c a n t l y e l e v a t e d C O I s a t these p o i n t s i n d i c a t e s that d o w n g r a d i e n t p l u m e
m i g r a t i o n f r o m P S G - 0 2 i s r a p i d l y a t t e n u a t e d , and that the southern m o n i t o r i n g p o i n t s used in the
G F T E R ( M W - 0 8 ) a r e r ea s onab ly r e p r e s e n t a t i v e o f worst-case c o n d i t i o n s .
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4 . 2 I N T R I N S I C B I O D E G R A D A T I O N
4.2.1 Obje c t iv e s
B i o d e g r a d a t i o n is one of the natural a t t e n u a t i o n proc e s s e s accounted for in the GFTER f a t e and
transport mode l . The model a l l o w e d f o r r e l a t i v e l y s low rates o f d i s s o l v e d c on s t i t u en t
b i o d e g r a d a t i o n , on the basis that most creosote c o m p o u n d s are known to be b i o d e g r a d a b l e to some
degree. I n k e e p i n g with t h e i n c l u s i o n o f b i o d e g r a d a t i o n i n t h e G F T E R transpor t m o d e l , groundwat er
and so i l s a m p l i n g was conduc t ed to:
• Determine whether d i f f e r e n c e s in c oncen tra t i on s o f b i o d e g r a d a t i o n i n d i c a t o r parameters

between background l o c a t i o n s , p o t e n t i a l source areas and l o c a t i o n s wi th in the d i s s o l v e d
phase p l u m e are c o n s i s t e n t w i t h the occurrence of b i o d e g r a d a t i o n ;

• Eva lua t e whether c o n d i t i o n s in the v i c i n i t y o f the p l u m e are f a v o r a b l e for the b i o d e g r a d a t i o n
o f d i s s o l v e d C O I s ; and,

• E v a l u a t e whether b i o d e g r a d a t i o n o f C O I s i s l e a d i n g to the a c c u m u l a t i o n o f s u b s t a n t i a l
q u a n t i t i e s of organic b y - p r o d u c t s or m e t a b o l i t e s in groundwater .

4.2.2 E v a l u a t i o n Data
Groundwater s a m p l e s were a n a l y z e d f o r d i s s o l v e d C O I s , e l e c t ron ac c ep tor s , inorganic
b i o d e g r a d a t i o n b y - p r o d u c t s , microbial nu tr i en t s , general chemis try parameter s , T o t a l Organic
Carbon (TOC), C h e m i c a l Oxygen Demand ( C O D ) and Biochemica l Oxygen Demand (BOD). Soi l
s a m p l e s were analyzed f o r s p e c i a l i z e d mi c rob ia l i n d i c a t o r s t o eva luat e t h e f o l l o w i n g :

T h e presence o f n a p h t h a l e n e - d e g r a d i n g microbe s;
T h e degree o f microb ia l a c t i v i t y ;
The a v a i l a b i l i t y and u t i l i z a t i o n o f mi crob ia l n u t r i e n t s and e l e c tron a c c e p t o r s ; and,

• Microbia l environmental c o n d i t i o n s .
The s e l e c t i o n of d a t a to d e m o n s t r a t e i n t r i n s i c b i o d e g r a d a t i o n was based in part on the f o l l o w i n g
re f erence s:
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• Technical Protocol for Implementing Intrinsic Remediation with Long- Term Monitoringfor
Natural Attenuation of Fuel Contamination Dissolved in Groundwater ( W i e d e m e i e r et al.,
1 9 9 5 ) ;
B1OSCREEN Natural Attenuation Decision Support System User's Manual ( N e w e l l et al.,
1996); and,

• Migration and Natural Fate of a Coal Tar Creosote Plume (King and Barker, 1999).
The s p e c i f i c s a m p l i n g and a n a l y t i c a l program i s summarized in T a b l e 3-1. Groundwat er s a m p l e
c o l l e c t i o n , pr e s e rva t i on and a n a l y s i s was conduc t ed a c c ord ing to a c c e p t e d methods .
T h e observation o f d i m i n i s h e d e l e c t r o n a c c e p t o r c onc en tra t i on s ( d i s s o l v e d oxygen, n i t r a t e , s u l f a t e )
and the a c c u m u l a t i o n of b i o d e g r a d a t i o n b y - p r o d u c t s ( f e r r o u s iron, carbon d i o x i d e , m e t h a n e ) in
groundwater zones c o n t a i n i n g organic c o n s t i t u e n t s , r e l a t i v e to u p g r a d i e n t or background c o n d i t i o n s ,
is an ind i ca t i on that COI mass is undergo ing b i odegrada t i on . The presence of microbial nutr ient s
p r o v i d e s an i n d i c a t i o n o f whether s u b s u r f a c e c o n d i t i o n s are f a v o r a b l y s u p p o r t i n g microb ial a c t i v i t y .
P h o s p h o r o u s , in p a r t i c u l a r , i s an i m p o r t a n t nu t r i en t for B T E X - and P A H - d e g r a d i n g bac ter ia.
General ch emi s t ry parameters ( c h l o r i d e , a l k a l i n i t y , p H , O R P , b iochemica l oxygen demand, chemical
oxygen d e m a n d , c o n d u c t i v i t y ) are u t i l i z e d f or general charac t e r i za t i on o f chemical c o n d i t i o n s o f th e
a q u i f e r and may p r o v i d e a d d i t i o n a l i n f o r m a t i o n p e r t a i n i n g to whether groundwater environmental
c o n d i t i o n s are amenable to m i c r o b i a l a c t i v i t y .
TOC, COD and EiOD p r o v i d e an i n d i c a t i o n of whether s u b s t a n t i a l q u a n t i t i e s o f organic b y - p r o d u c t s
or m e t a b o l i t e s may be a c c u m u l a t i n g in groundwater d o w n g r a d i e n t of the source. It is p r o b a b l e that
such i n t e r m e d i a t e s are f o r m e d t h r o u g h the b i o d e g r a d a t i o n of parent c ompounds . However , these
i n t e r m e d i a t e s are g e n e r a l l y e x p e c t e d to be s hor t - l iv ed and h i g h l y b i o d e g r a d a b l e . A wide and
u n p r e d i c t a b l e range of i n t e r m e d i a t e s may be f o rmed d u r i n g b i o d e g r a d a t i o n , d e p e n d i n g on the parent
compound, the governing redox c o n d i t i o n and other environmental f a c t o r s . C o n s e q u e n t l y , TOC,
COD and BOD were used as "surrogate" parame t er s to eva lua t e the q u a n t i t y of b y - p r o d u c t s that may
have f o r m e d as a re su l t of the b i o d e g r a d a t i o n of p l u m e - d e r i v e d organic c o m p o u n d s that may be
present but not d e t e c t a b l e t h r o u g h the a n a l y s i s o f B T E X and PAHs.
A n a l y s i s o f s o i l s s a m p l e s f o r P h o s p h o l i p i d F a t t y A c i d s ( P L F A ) a n d a n a p h t h a l e n e - d e g r a d i n g gene
p r o v i d e s an i n d i c a t i o n of the pre sence and r e l a t i v e a c t i v i t y o f microbes c a p a b l e o f d e g r a d i n g
aromatic c o m p o u n d s w i t h i n the s ub sur fa c e . PLFA is a component o f intac t mi crob ia l c e l l s , and can
be used as an i n d i c a t o r of m i c r o b i a l numbers and growth. The n a p h t h a l e n e gene probes test for a
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s p e c i f i c gene as soc iated w i t h the microb ia l a b i l i t y t o d e g r a d e n a p h t h a l e n e . T h e s e analyse s were
conducted by M i c r o b i a l I n s i g h t s in K n o x v i l l e , Tenne s s e e .
4.2.3 S a m p l i n g L o c a t i o n s and F r e q u e n c y
One round of groundwater i n t r i n s i c b i o d e g r a d a t i o n i n d i c a t o r d a t a was c o l l e c t e d f r o m the l o c a t i o n s
shown on F i g u r e 3-1 as summarized in T a b l e 3-1. G r o u n d w a t e r s a m p l i n g p o i n t s were s e l e c t e d to
be r epre s en ta t iv e of one of the f o l l o w i n g f o u r t y p e s of l o c a t i o n s :
• background- e x p e c t e d to i n d i c a t e r e l a t i v e l y o x i d i z i n g c o n d i t i o n s , due to the absence of C O I s

or l o w - l e v e l COI c o n c e n t r a t i o n s ;
• within the source - e x p e c t e d to show h i g h l y r e d u c i n g c o n d i t i o n s due to abundant

b i o d e g r a d a b l e C O I s and c o r r e s p o n d i n g d e p l e t i o n o f e l e c tron ac c ep t or s ;
• within the plume / near-source - e x p e c t e d to show moderate COI concen tra t i on s and

r e l a t i v e l y reducing c o n d i t i o n s ; expec t ed to be somewhat les s reducing than the source
l o c a t i o n ; and,

• within the plume /far-source - e xp e c t ed to show r e l a t i v e l y low COI concentrations and redox
c o n d i t i o n s that are between background and near-source l e v e l s .

A correlation between i n d i v i d u a l s a m p l i n g l o c a t i o n s and each of the f o u r areas described above is
p r o v i d e d in T a b l e 3-1. At each l o c a t i o n , g roundwa t e r s a m p l e s were a l s o c o l l e c t e d f or a n a l y s i s o f
B T E X and PAH c o m p o u n d s to eva lua t e whether g r o u n d w a t e r ch emi s t ry i s r e p r e s e n t a t i v e of the
target zones. The d i s t r i b u t i o n o f d i s s o l v e d COI in g r o u n d w a t e r i s shown using S E Q U E N C E
diagrams on F i g u r e 4-8. S i n g l e so i l s a m p l e s f or a n a l y s i s o f mi crob ia l paramet er s were c o l l e c t e d
f r o m d i r e c t - p u s h soi l bor ings at the seven l o c a t i o n s shown on F i g u r e 3-1 and l i s t e d T a b l e 3-1.
4.2.4 Decis ion Rule s
C o n c e n t r a t i o n s of b i o d e g r a d a t i o n i n d i c a t o r s at background l o c a t i o n s and w i th in the d i s s o l v e d - p h a s e
p l u m e were eva lua t ed to d e t ermine whether parame t er d i s t r i b u t i o n s and concentrat ion trends are
cons i s t ent with the occurrence o f i n t r i n s i c b i o d e g r a d a t i o n . In g enera l , a q u a l i t a t i v e c ompari son was
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used to compare s a m p l e g r o u p s f r o m the f o u r t y p e s o f l o c a t i o n s . The f o l l o w i n g general t r ends w i l l
be cons idered to be c on s i s t en t wi th the occurrence of i n t r i n s i c b i o r e m e d i a t i o n proce s s e s:
• Decrease in e l e c t ron a c c e p t o r s , ORP and n u t r i e n t s f r o m background l o c a t i o n s to source zone

l o c a t i o n s ;
• Increa s e in e l e c t r o n a c c e p t o r s , ORP and n u t r i e n t s f r o m the source zone, to the near-source

zone, to the far-source zone;
• Increa s e in d i s s o l v e d iron, d i s s o l v e d manganese, methane, carbon d i o x i d e , TOC, COD and

BOD f r o m background to source zone l o c a t i o n s ;
Decrease in d i s s o l v e d iron, d i s s o l v e d manganese, methane and TOC f r o m the source zone,
to the near-source zone, to the far- source zone; and,

• I n c r e a s e in microb ia l b iomass , and n a p h t h a l e n e - d e g r a d i n g genes f r o m background l o c a t i o n s
to p l u m e zone l o c a t i o n s .

Biodegradat ion of organic compounds is c ompl ex and w i l l depend on a number of S i t e - s p e c i f i c
f a c t o r s . C o n s e q u e n t l y , lack of e x p e c t e d change in any one of the s e parameters w i l l be cons idered
i n c o n c l u s i v e wi th r e spec t to natural a t t e n u a t i o n .
4.2.5 R e s u l t s
Natural Attenuation Indicators in Groundwater
R e s u l t s o f s a m p l i n g for natural a t t e n u a t i o n i n d i c a t o r s in groundwater are p r o v i d e d in T a b l e 4-3 ( f i e l d
parameter r e s u l t s ) and T a b l e 4-4 ( l a b o r a t o r y a n a l y t i c a l r e s u l t s ) . A summary of the i m p l i c a t i o n s of
these r e s u l t s is p r o v i d e d in T a b l e s 4-5 through 4-8. N a t u r a l a t t e n u a t i o n i n d i c a t o r s are p l o t t e d on
Sequence-Redox M a p s and S e q u e n c e - G e o c h e m i s t r y M a p s in F i g u r e s 4-9 and 4-10. T h e s e f i g u r e s
are r e f e r enc ed in the summary t a b l e s for the natural a t t e n u a t i o n i n d i c a t o r s general g e o ch emi s t ry
parameter and b y - p r o d u c t / C O I surrogate parameter s ( T a b l e s 4-5 t hrough 4-8).
For many of the natural a t t e n u a t i o n i n d i c a t o r paramet er s , the eva lua t i on "background" groundwater
is somewhat obscured because C O I s were d e t e c t e d in all three of the w e l l s that were i n t e n d e d to be
r e p r e s e n t a t i v e o f background c o n d i t i o n s . T h e s e c o n s t i t u e n t s may o r i g i n a t e f r o m th e h i g h l y
i n d u s t r i a l i z e d area a d j a c e n t to and east of the S i t e . C o n s e q u e n t l y , there may be low COI
c onc en tra t i on s in some o f th e groundwater f l o w i n g towards th e S i t e . T h i s a d d s a c o m p l i c a t i n g f a c t o r
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to the eva lua t i on of COI b i o d e g r a d a t i o n on the S i t e because b i o d e g r a d a t i o n may be occurring in the
groundwater even b e f o r e i t reaches the S i t e .
W i t h the e x c e p t i o n of d i s s o l v e d oxygen, the data for all of the e lec tron acceptor and inorganic by-
p r o d u c t i n d i c a t o r s p r o v i d e d evidence i n s u p p o r t o f t h e G F T E R c o n c l u s i o n s ( T a b l e 4-5, F i g u r e 4-8).
D i s s o l v e d oxygen i s p a r t i c u l a r l y d i f f i c u l t t o measure r e l i a b i l i t y in the f i e l d , and thus the d i s s o l v e d
oxygen r e s u l t s are not cons idered to be as r e l i a b l e as the other i n d i c a t o r parameters. D i s s o l v e d
oxygen was g e n e r a l l y d e t e c t e d at c onc en t ra t i on s in excess of 1 mg/L, which is not c on s i s t en t wi th
the pre s ence of C O I s and the g e n e r a l l y low ORP r e a d i n g s that were observed. T h e r e f o r e , the
d i s s o l v e d o xygen data were not u t i l i z e d f u r t h e r in th i s a n a l y s i s .
Two of the general groundwater g e o c h e m i s t r y parameter s summarized in T a b l e 4-6, and shown on
F i g u r e 4-9 (ORP and carbon d i o x i d e ) p r o v i d e d s t r ong ev idence of COI b i o d e g r a d a t i o n . Data for the
r e m a i n i n g p a r a m e t e r s ( p H , a l k a l i n i t y , ammonia and o r t h o - p h o s p h a t e ) were in conc lu s iv e , with regard
to b i o d e g r a d a t i o n .
The c o n c e n t r a t i o n t r end s for TOC, COD and BOD were cons i s t en t with b i o d e g r a d a t i o n , as shown
in T a b l e 4-7 and F i g u r e 4-9. The general d e c r e a s i n g tr ends in these parameters in groundwater
d o w n g r a d i e n t of the COI source zones p r o v i d e d ev idence of COI b i o d e g r a d a t i o n , and al so ind i ca t ed
that s u b s t a n t i a l q u a n t i t i e s of organic m e t a b o l i c b y - p r o d u c t s are not a c c u m u l a t i n g in groundwater as
a r e su l t of COI b i o d e g r a d a t i o n .
Microbial Indicators in Soil Samples
R e s u l t s of PLFA a n a l y s i s are summarized g r a p h i c a l l y in A p p e n d i x E and are eva lua t ed in terms of
th e i r s u p p o r t f o r th e G F T E R c o n c l u s i o n s , in T a b l e 4-8. W i t h regard t o th e a n a l y s i s f o r th e
n a p h t h a l e n e - d e g r a d i n g gene, the a n a l y t i c a l l a b o r a t o r y ( M i c r o b i a l I n s i g h t s ) r epor t ed that i s was not
p o s s i b l e to p e r f o r m the a n a l y t i c a l , due to the presence of other c o n s t i t u e n t s in the s a m p l e s that
i n t e r f e r e d wi th th e a n a l y s i s me thod. A l e t t e r f r o m M i c r o b i a l I n s i g h t s p r o v i d i n g a d e s c r i p t i o n o f t h i s
inter ference e f f e c t is prov ided in A p p e n d i x E.
PLFA is a component o f in tac t c e l l membranes. A number o f researchers (e.g., W h i t e e t a l . , 1979 2 5 ;
Guckert et al., 1985 2 6 ; B a l k w i l l et a l . , 1988 2 7 ; R i n g e l b e r g et a l . , 1 9 8 9 2 8 ) have con tr i bu t ed to the
d e v e l o p m e n t o f m e t h o d s that c orr e la t e th e q u a n t i t y o f PLFA in sediment s a m p l e s t o microbial
biomass. E x t e n s i o n s of t h i s t e chnique have been reviewed by T u n l i d and W h i t e ( 1 9 9 2 ) 2 9 and have
been used to r e l a t e the r e l a t i v e p r o p o r t i o n s o f g r o u p s o f PLFA compound s to microbial community
s tructure and m e t a b o l i c s tatus .
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Most of the microbial indica tor parameters that are derived f r o m PLFA analysi s provide evidence
that i s c on s i s t en t wi th the GFTER c o n c l u s i o n a l t h o u g h , in g e n e r a l , the t r end s were not s trong. As
in the case of the groundwat er parameter s , the use of microbial i n d i c a t o r s for eva lua t i on of COI
b i odegrada t i on on the S i t e is c o m p l i c a t e d by the occurrence of C O I s in groundwater upgrad i en t of
the S i t e . It i s l i k e l y that a q u i f e r microbes in the s e u p g r a d i e n t areas have r e s p o n d e d to the presence
o f C O I s . The p o t e n t i a l t o i d e n t i f y d i f f e r e n c e s between microb ia l c h a r a c t e r i s t i c s on the Sit e and in
upgradi ent areas is t h e r e f o r e decreased.
4.3 DOWNGRADIENT EXTENT OF COI
4.3.1 O b j e c t i v e s
The o b j e c t i v e of the work described in t h i s section was to acquire a d d i t i o n a l characterization of the
l o n g i t u d i n a l d i s t r i b u t i o n o f C O I s in groundwater , a l o n g th e a p p r o x i m a t e p l u m e center l ine s . Recent
a n a l y t i c a l da ta was compared to past COI conc en tra t i on s to e v a l u a t e whether c onc en tra t i on s at the se
p o i n t s are increasing, decreas ing or s tab l e . Center l ine p r o f i l e s w i l l be compared with the GFTER
s i m u l a t i o n s to charac t er ize whether the p l u m e is advanc ing , r e c e d i n g , or r emain ing s t a b l e over time.
4.3.2 E v a l u a t i o n Data
T h i s s e c t i on u t i l i z e s t h e r e s u l t s o f t h e l a b o r a t o r y a n a l y s e s o f groundwat er s a m p l e s c o l l e c t e d f r om
loca t i on s wi thin the p l u m e cores for B T E X and PAH. A s s u m i n g source concentrat ions of d i s s o l v e d
C O I s are c o n s t a n t , the se da ta can be c ompared to p r e v i o u s da ta and the GFTER m o d e l i n g r e s u l t s to
e v a l u a t e w h e t h e r t h e d i s s o l v e d - p h a s e g r o u n d w a t e r p l u m e i s r e c e d i n g , in a s t e a d y - s t a t e c o n f i g u r a t i o n ,
or i f the p o t e n t i a l for f u t u r e p l u m e migrat ion exi s t s . The s a m p l i n g and ana ly t i ca l program is
summarized in T a b l e 3-1.

4.3.3 S a m p l i n g Loca t i on s and F r e q u e n c y
S e c t i o n 4 .1 d e s c r i b e s th e groundwat e r s a m p l i n g program a l o n g d i r e c t - p u s h t rans e c t s l o c a t e d
downgradient of the N o r t h and S o u t h PDS As, and oriented transverse to the d i r e c t i o n of groundwater
f l o w . COI concen tra t i on data f r o m these t ransec t s were used to e s t i m a t e the transverse l o c a t i o n s (at
the t r a n s e c t ) o f the p l u m e cores ( S e c t i o n 4.1.4). T h i s i n f o r m a t i o n was used to l o c a t e a d d i t i o n a l
s a m p l i n g p o i n t s l o n g i t u d i n a l l y wi th in the e s t imated p l u m e cores (or center l i n e s ) at locat ions both
u p g r a d i e n t and d o w n g r a d i e n t of the transec t s .
A t o t a l o f s ix a d d i t i o n a l s a m p l i n g p o i n t s were e m p l a c e d at p o i n t s l o n g i t u d i n a l l y w i t h i n the p l u m e
core in the N o r t h Area, at the l o c a t i o n s shown on F i g u r e 3-1. F o u r p l u m e core s a m p l i n g p o i n t s were

P A B e a z e r \ S o C a v a l c a d e \ G F T E R V e r i f i c a t i o n \ G F T E R V e r i f i c a t i o n Report! w p d 4-14 KEY

000997



Verification of Groundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas________________________________________________July 31, 2000

l o c a t e d between th e northern transect and th e N o r t h PDSA (DPN-L1 through D P N - L 4 , in c lu s i v e) .
Conven t i ona l m o n i t o r i n g w e l l s M W - 2 4 and M W - 2 5 were l o ca t ed within the p l u m e core at l o c a t i o n s
d o w n g r a d i e n t o f the transect. T h e s e w e l l s screen the ent ire t h i ckne s s o f the s i l t y sand unit. The
Work P l a n al so s p e c i f i e d that a s a m p l e would be c o l l e c t e d f r o m M W - 0 1 , l o c a t e d between the
transect and th e PDSA. C o n s t r u c t i o n s p e c i f i c a t i o n s f o r t h e n ew ly i n s t a l l e d m o n i t o r i n g w e l l s ar e
prov ided in A p p e n d i x B and are s i m i l a r to the p r e v i o u s l y i n s t a l l e d m o n i t o r i n g w e l l s at the S i t e .
In the S o u t h Area, only one l o n g i t u d i n a l s a m p l i n g po in t was i n s t a l l e d between the transect and the
PDSA (DPS-LI), due t o th e space and access r e s t r i c t i o n s wi th in th e ra i l road r i g h t - o f - w a y . The
l o c a t i o n o f DPS-LI is shown on F i g u r e 3-1. A groundwat er s a m p l e was c o l l e c t e d f r o m M W - 0 8
which i s l o c a t e d w i th in the p l u m e core and d o w n g r a d i e n t of the transect . M o b i l w e l l MW-17 cou ld
no t b e s a m p l e d , a s s p e c i f i e d in the W o r k P l a n , because M o b i l d en i ed B e a z e r ' s request f or s a m p l i n g
areas. Groundwater s a m p l e s were c o l l e c t e d for labora tory a n a l y s i s o f B T E X and PAH f r o m each
of the above noted s a m p l i n g l o c a t i o n s .
A s d i s cu s s ed i n S e c t i o n 4.1.5, t h e a n a l y t i c a l data f o r D P S - T N 1 , i n d i c a t e d that t h e extent o f p o t e n t i a l
source mat er ia l in the S o u t h Area e x t e n d s f u r t h e r to the west (i .e . , d o w n g r a d i e n t ) than the p r e v i o u s l y
in f e rr ed l i m i t s o f t h e S o u t h P D S A . Data f r o m t h e a d j a c e n t transec t p o i n t s ( D P S - T O a n d D P S - T N - 2 )
i n d i c a t e that the w i d t h o f the p o t e n t i a l source mat er ia l i d e n t i f i e d a t DPS-TN1 is l i m i t e d . A new
m o n i t o r i n g wel l ( M W - 2 6 ) was i n s t a l l e d to the west of DPS-TN1 in A p r i l 2000 in order to eva luat e
t h e extent o f C O I s d o w n g r a d i e n t o f D P S - T N 1 .
4.3.4 Dec i s i on Rule s
The o b j e c t i v e of the d e c i s i o n rule s p e r t a i n i n g to c ompar i s on of current and past c o n c e n t r a t i o n data
f r o m MW-01 and M W - 0 8 i s to e v a l u a t e for l o n g term tr end s in groundwater c o n c e n t r a t i o n s ( i . e . ,
increas ing, d e c r e a s i n g or s t a b l e ) . At the same t ime, the d e c i s i o n rule must a l l o w for the f o l l o w i n g
l i m i t a t i o n s :
• prev iou s d a t a a v a i l a b l e f r o m these w e l l s are l i m i t e d (three s a m p l i n g events for MW-01 and

t w o s a m p l i n g events f o r M W - 0 8 ) ;
• v a r i a b i l i t y a s s o c ia t ed with s a m p l i n g and a n a l y t i c a l t e c h n i q u e s ; and
• short term proce s s e s that a f f e c t c oncentra t ion, such as seasonal e f f e c t s or h y d r o l o g i c events.
Given these l i m i t a t i o n s , the d e c i s i o n r u l e w i l l r e l y on an overa l l assessment of d a t a t r e n d s , rather
than s t a t i s t i c a l me thod s . D e t a i l s of the d e c i s i o n rule s are as f o l l o w s :
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• If recent d a t a f r o m the e x i s t i n g m o n i t o r i n g w e l l s ar e l e s s than the maximum concentra t i on
observed at a given m o n i t o r i n g p o i n t in the p a s t , then the da ta w i l l be cons idered cons i s t ent
with a s t a b l e p l u m e at the g iven l o c a t i o n and the natural a t t e n u a t i o n c onc lu s i on s in the
G F T E R .

• If recent c onc en tra t i on s are greater than the maximum observed in the p a s t , then the
analyt i ca l var iab i l i ty of the new data w i l l compared w i th that of the previous data using the
a n a l y t i c a l q u a l i t y control cr i t er ia s t i p u l a t e d f o r t h e p a r t i c u l a r COI and c o r r e s p o n d i n g
a n a l y t i c a l method in EPA S W - 8 4 6 . If the ranges o f error a s soc ia t ed with these two
measurements do not ov er lap , then the data w i l l be considered inconsi s tent with a s tab l e
p l u m e at the given l o c a t i o n and the natural a t t e n u a t i o n c o n c l u s i o n s in the GFTER.

In any case, the comparison of time series data w i l l be considered p r e l i m i n a r y due to the l i m i t a t i o n s
mentioned p r e v i o u s l y . The as se s sment o f h i s t o r i c a l t r end s can be r e f i n e d t h r o u g h subsequent da ta
c o l l e c t i o n as part o f a M o n i t o r e d N a t u r a l A t t e n u a t i o n groundwat er s a m p l i n g and a n a l y s i s program
(should such a program be imp l emen t ed at the S i t e ) .
The d e c i s i on rule p e r t a i n i n g to p l u m e center l i n e d a t a i s based on c ompar i s on of center l ine
concentrations ( w i t h i n th e core o f th e p l u m e ) with the GFTER m o d e l i n g result s . If t h e actual p lume
p r o f i l e shows c onc en tra t i on s that are c o m p a r a b l e to, or lower than, the m o d e l i n g r e s u l t s , then the
model w i l l b e c o n s i d e r e d r e p r e s e n t a t i v e o f e x i s t i n g c o n d i t i o n s a t t h e S i t e . I f t h e actual p l u m e p r o f i l e
shows concentrations that are greater than the m o d e l i n g p r e d i c t i o n s , then the model will be re-run
with u p d a t e d , S i t e - s p e c i f i c f a t e and t ran spor t parameters . R e s u l t s o f th e u p d a t e d model w i l l b e
e v a l u a t e d t o d e t e r m i n e whether th e overa l l GFTER c o n c l u s i o n , that a moni tored natural a t t enua t i on
remedy for s h a l l o w groundwater i s f e a s i b l e , i s s t i l l s u p p o r t e d .
4.3.5 R e s u l t s
Assessment of Long Term Trends at MW-Ol (North Area)
A comparison of C O I s that have been de t e c t ed in groundwater s a m p l e s c o l l e c t e d f r o m monitoring
well M W - O l d u r i n g prev iou s i n v e s t i g a t i o n s and as part of t h i s i n v e s t i g a t i o n i s summarized in T a b l e
4-9. I n s p e c t i o n o f T a b l e 4-9 i n d i c a t e s that c o n c e n t r a t i o n s o f a l l t h e C O I s d e t e c t e d dur ing t h i s
inv e s t i ga t i on show a decreasing concentration trend f rom the RI ( 1 9 8 6 / 1 9 8 7 ) through the C o l l e c t i o n
T r e n c h P i l o t S t u d y ( 1 9 9 3 ) t o th e pre sent s t udy . T h e s e t r e n d s i n d i c a t e that t h e p l u m e i s a t l eas t s t a b l e ,
if not r e c ed ing.
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Assessment of Long-Term Trends at iVflV-08 (South Area)
A compar i s on of C O I s that have been d e t e c t e d at MW-08 d u r i n g h i s t o r i c a l RI s a m p l i n g and dur ing
the s a m p l i n g conduc t ed for the recent i n v e s t i g a t i o n , i s shown in T a b l e 4-10. I n s p e c t i o n o f T a b l e
4-10 i n d i c a t e s tha t , in g enera l , the COI concentra t ions measured during the recent s a m p l i n g event
are s i g n i f i c a n t l y l e s s than c onc en tra t i on s measured dur ing past RI s a m p l i n g events. It i s di f f i cul t
to make t h i s compari son for chemica l s where c onc en tra t i on s were not d e t e c t e d above the method
d e t e c t i o n l i m i t (e.g. f l u o r e n e , anthracene, f l u o r a n t h e n e , and pyrene). H o w e v e r , the c on s i s t en t t r end s
for the other ch emi ca l s does i n d i c a t e that the COI p l u m e is at l ea s t s t a b l e , if not r e c e d i n g , in the
v i c in i ty o f moni t or ing well M W - 0 8 .
Comparison of Measured and Simulated Center Line Concentrations
T a b l e 4-11 p r e s e n t s a c ompar i s on of the measured and s i m u l a t e d c onc en tra t i on s for benzene and
n a p h t h a l e n e at moni tor ing w e l l s s i t ua t ed a l o n g the center l i n e s of the north and south p l u m e s .
I n s p e c t i o n of T a b l e 4-11 indicate s that the measured center l ine concentrations of benzene are
comparab l e or s i g n i f i c a n t l y lower than the m o d e l e d c onc en t ra t i on s o f benzene for bo th the N o r t h
and S o u t h Areas. For e x a m p l e , in the N o r t h Area, measured c onc en t ra t i on s of benzene at M W - 0 1
and M W - 2 4 were 4.1 and 1.8 u g / L , r e s p e c t i v e l y . M e a n w h i l e in the mode l ed concen tra t i on s for these
locat ions were 56 and 3 u g / L , r e sp e c t i v e ly . In the S o u t h Area, measured benzene concentrations
were 6.9 u g / L and n o n - d e t e c t a b l e (<1 u g / L ) at two p o i n t s a l o n g the center l i n e (DPS-TO and MW-
08). C o n c e n t r a t i o n s p r e d i c t e d by the model were 32 and a p p r o a c h i n g 0 u g / L , r e s p e c t i v e l y . T h i s
c o n f i r m s the overall GFTER c o n c l u s i o n that natural a t t e n u a t i o n proce s s e s are a c t ing to l i m i t the
migration o f benzene downgradient o f t h e P D S A ' s .
The c ompar i s on between measured and s i m u l a t e d c onc en t ra t i on s of n a p h t h a l e n e is not as
s t r a i g h t f o r w a r d as the compari son w i t h benzene c onc en tra t i on s . For the m o n i t o r i n g w e l l s , the
measured and s imulated naph tha l ene concentrations are comparable. For e xampl e , T a b l e 4-11
shows that in the N o r t h Area the measured and s i m u l a t e d c o n c e n t r a t i o n s at M W - 2 4 are 630 and 603
u g / L , r e s p e c t i v e l y ; the measured and s i m u l a t e d c o n c e n t r a t i o n s at M W - 2 5 are n o n - d e t e c t a b l e (<10
u g / L ) and 60 u g / L , r e s p e c t i v e l y . H o w e v e r , in the near-source zones in both the N o r t h and S o u t h
Areas, the model p r e d i c t s a f a s t e r rate of a t t enua t i on for n a p h t h a l e n e than was measured. In the
S o u t h Area, measured and s i m u l a t e d concentra t ions at M W - 0 8 are 7.3 u g / L and a p p r o a c h i n g 0 u g / L ,
r e s p e c t i v e l y . F o r e x a m p l e , i n t h e N o r t h Area a t D P N - L 2 , D P N - L 3 , D P N - T N 1 , D P N - T S 1 t h e
measured n a p h t h a l e n e concentra t ions are r e l a t i v e l y c on s i s t en t between 6300 and 7400 u g / L whi l e
the model p r e d i c t e d a s t e a d y d e c l i n e in n a p h t h a l e n e c onc en tra t i on s a l o n g the f l o w p a t h and lower
concentrat ions at these m o n i t o r i n g s t a t i o n s . S i m i l a r l y the model p r e d i c t e d greater a t t e n u a t i o n in the
near-source zone for the S o u t h Area than that i n d i c a t e d by the f i e l d data in the area between the
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PDSA and transect point DPN-TO (measured concentration 270 u g / L ; s imulat ed concentration 8
u g / L ) .
It i s apparen t that s i g n i f i c a n t decrease in n a p h t h a l e n e c onc en tra t i on occurred in the N o r t h Area
between s a m p l e s f r o m t h e transverse transect p o i n t s (e.g. D P N - T N 1 a n d D P N - T S 1 ) a n d
downgrad i en t mon i t o r ing w e l l M W - 2 4 . U n d o u b t e d l y , part o f t h i s d i f f e r e n c e i s due to the s a m p l i n g
method: the d i r e c t i o n - p u s h p o i n t s s a m p l e o n l y a sma l l h i g h l y concentrated p o r t i o n o f the vertical
p r o f i l e , w h i l e t h e convent ional m o n i t o r i n g w e l l s s a m p l e a larger s e c t ion o f t h e p r o f i l e . However ,
i n s p e c t i o n o f t h e S E Q U E N C E - G e o c h e m i s t r y map f or th e N o r t h area ( F i g u r e 4-10) i n d i c a t e s that
redox c o n d i t i o n s at M W - 2 4 are more o x i d i z i n g than c o n d i t i o n s at the transect moni t or ing s ta t i on s .
T h i s change in redox c o n d i t i o n s h o u l d be more f a v o r a b l e for the b i o d e g r a d a t i o n of n a p h t h a l e n e , thus
r e s u l t i n g in a s i g n i f i c a n t l y f a s t e r rate o f a t t e n u a t i o n between DPN-TN1/DPN-TS1 and M W - 2 4 than
between the PDSA and the transect .
It i s a l s o apparent in the S o u t h Area that s i g n i f i c a n t a t t e n u a t i o n of n a p h t h a l e n e i s occurring in the
area between the transverse transect p o i n t (DPS-TO and DPS-TS1) and downgrad i en t mon i t o r ing
well M W - 0 8 . The S E Q U E N C E - G e o c h e m i s t r y map f or th e S o u t h Area show that th e redox
c o n d i t i o n s are s i g n i f i c a n t l y more o x i d i z i n g than those observed at DPS-TO. It i s p r o b a b l e that the
t ran s i t i on f r o m r e d u c i n g c o n d i t i o n s at DPS-TO to o x i d i z i n g c o n d i t i o n s at M W - 0 8 r e s u l t e d in more
f a v o r a b l e c o n d i t i o n s f o r t h e b i o d e g r a d a t i o n o f n a p h t h a l e n e .
A l t h o u g h the m o d e l e d rate of a t t e n u a t i o n does not a p p e a r to represent the rapid a t t e n u a t i o n rate
observed in the f i e l d , both the mode l and the measured data i n d i c a t e the same c o n c l u s i o n : natural
a t t enua t i on proce s s e s a r e a c t i n g t o reduce C O I c o n c e n t r a t i o n s d o w n g r a d i e n t o f t h e P D S A ' s .
Supplemental Evaluation of the Downgradient Extent ofCOIs

A d d i t i o n a l downgradi ent m o n i t o r i n g w e l l s were i n s t a l l e d in A p r i l 2000 to f u r t h e r evaluate the
downgradi ent extent of C O I s in s h a l l o w groundwater. M o n i t o r i n g we l l M W - 2 5 was i n s t a l l e d at an
o f f - S i t e l o c a t i o n d o w n g r a d i e n t o f t h e northern P D S A wi th in t h e l a t e r a l l i m i t s o f t h e p l u m e core
d e f i n e d by the transect data. M o n i t o r i n g w e l l M W - 2 6 was i n s t a l l e d at an o f f - S i t e l o c a t i o n
downgradi en t o f th e southern transect l o c a t i o n DPS-TN1, where concen tra t i on s i n d i c a t i v e o f th e
presence of p o t e n t i a l source material were measured. G r o u n d w a t e r s a m p l e s were c o l l e c t e d f r o m
both o f these w e l l s f or a n a l y s i s o f C O I s on two occasions: Apri l and July 2000. The r e s u l t s o f these
analyse s are i n c l u d e d in T a b l e 4-2. The July 2000 event a l s o i n c l u d e d the c o l l e c t i o n o f s a m p l e s for
a n a l y s i s o f natural a t t e n u a t i o n i n d i c a t o r s .
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T h e extent o f C O I s i n groundwater d o w n g r a d i e n t o f t h e N o r t h P D S A i s s u f f i c i e n t l y d e f i n e d through
t h e a n a l y s i s o f groundwater s a m p l e s f r o m m o n i t o r i n g we l l M W - 2 5 . N a p h t h a l e n e c oncen tra t i on s
were reported as l e s s than the d e t e c t i o n l i m i t s for both s a m p l i n g events. Benzene was reported at
a concentra t ion of 2.6 u g / 1 and l e s s than the d e t e c t i o n l i m i t of 1 u g / 1 for the A p r i l and July 2000
s a m p l i n g events, r e s p e c t i v e l y . The COI data f r om moni t or ing well M W - 2 5 are f ur th er evidence of
the occurrence o f natural a t t e n u a t i o n d o w n g r a d i e n t o f the northern PDSA.
N a p h t h a l e n e was reported in the groundwat er s a m p l e s c o l l e c t e d f r o m m o n i t o r i n g we l l M W - 2 6
d u r i n g A p r i l and July 2000 at c o n c e n t r a t i o n s o f 4300 and 1800 u g / 1 , r e s p e c t i v e l y . For the A p r i l
2000 s a m p l i n g event, the labora tory reported benzene as non-de t e c t at an e l e v a t e d d e t e c t i o n l i m i t
of 500 u g / 1 . T h e s e da ta were deemed unusable for the p u r p o s e of the i n v e s t i g a t i o n . The we l l was
r e - s a m p l e d in July 2000. The r e s u l t s o f the s e a n a l y s e s i n d i c a t e that the benzene c onc en t ra t i on s in
s h a l l o w groundwater at l o ca t i on M W - 2 6 are les s than the d e t e c t i o n l i m i t of 1 u g / 1 .
The presence o f e l e v a t e d n a p h t h a l e n e and h i g h e r m o l e c u l a r we igh t (i.e . , l e s s m o b i l e ) PAHs in t h e
groundwater at l o c a t i o n M W - 2 6 are s u g g e s t i v e of a nearby source of these c o n s t i t u e n t s . H o w e v e r ,
the s u b s t a n t i a l decrease in COI c o n c e n t r a t i o n s M W - 2 6 (e.g.. n a p h t h a l e n e at 1.8 and 4 m g / L ) and
DPS-TN1 (naph tha l ene 14 m g / L ) , i n d i c a t e c o n d i t i o n s f a v o r a b l e for natural at tenuation exist in the
v i c i n i t y M W - 2 6 . N a t u r a l a t t e n u a t i o n i n d i c a t o r d a t a s u g g e s t e d that at l ea s t part o f the decrease i s due
to b i o d e g r a d a t i o n . ORP data i n d i c a t e a t r a n s i t i o n f r o m r e d u c i n g c o n d i t i o n s in the v i c i n i t y of the
southern transect to o x i d i z i n g c o n d i t i o n s at the MW-26 area. A l s o , the presence of b i o d e g r a d a t i o n
b y - p r o d u c t s ( d i s s o l v e d manganese and f errou s i r o n ) in t h e s a m p l e c o l l e c t e d f r o m M W - 2 6 ( F i g u r e
4-9) sugge s t that natural a t t e n u a t i o n is occurring in the area of m o n i t o r i n g we l l M W - 2 6 .
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5 . 0 S U M M A R Y A N D C O N C L U S I O N S
The r e s u l t s o f t h e GFTER V e r i f i c a t i o n ar e s u p p o r t i v e o f t h e c o n c l u s i o n that a M o n i t o r e d N a t u r a l
A t t e n u a t i o n remedy i s f e a s i b l e for d i s s o l v e d phase C O I s in s h a l l o w groundwater at the S o u t h
C a v a l c a d e S i t e . T a b l e 5 - 1 summarizes t h e G F T E R V e r i f i c a t i o n r e s u l t s r e l a t i v e t o t h e d e c i s i on rules
e s t a b l i s h e d in th e W o r k Plan. The r e s u l t s a l s o i n d i c a t e that t h e GFTER model i s a d e q u a t e l y
r e p r e s e n t a t i v e of the Site and that an u p d a t e to the model is not l i k e l y to change the c onc lu s i on of
t h i s eva luat ion. In f a c t , the GFTER has been demons t ra t ed to be p r o t e c t i v e wi th regard to some
parameters. T h e f o l l o w i n g i n v e s t i g a t i v e r e s u l t s p r o v i d e t h e basis f o r t h i s c onc lu s i on:
• The m a g n i t u d e of the groundwater h y d r a u l i c grad i en t measured for the S o u t h Area are

cons i s t ent wi th tho s e used in the GFTER m o d e l i n g .
• T h e d i r e c t i o n o f g r o u n d w a t e r f l o w away f r o m t h e P D S A s i n d i c a t e s that t h e p l u m e

m o n i t o r i n g has been c o n d u c t e d at l o c a t i o n s that are r e p r e s e n t a t i v e of the p l u m e core.
• The transect data s u f f i c i e n t l y d e f i n e the cores o f the d i s s o l v e d p l u m e s d o w n g r a d i e n t o f the

northern and southern PDSAs and i n d i c a t e that the we l l l o c a t i o n s used for asses sment of the
GFTER m o d e l i n g are r epr e s en ta t i v e of condi t i ons wi thin the p lume core.
The q u a n t i f i c a t i o n o f d i s s o l v e d phase CO! s o r p t i o n used in th e GFTER m o d e l i n g wa s
r e p r e s e n t a t i v e o f S i t e c o n d i t i o n s .

• The p h y s i c a l p r o p e r t i e s o f the a q u i f e r matr ix ( p o r o s i t y and b u l k d e n s i t y ) were measured and
are in reasonable agreement with values used in the GFTER.

• Measurement o f DNAPL p r o p e r t i e s i n c l u d i n g d e n s i t y , v i s c o s i t y and i n t e r f a c i a l t ens ion are
cons i s t ent with those assumed in the Site c o n c e p t u a l m o d e l .

• A review of groundwater use i n f o r m a t i o n i n d i c a t e s there i s n e g l i g i b l e p o t e n t i a l for s h a l l o w
groundwater in the downgrad i en t v i c i n i t y of the Site to be u t i l i z e d as a resource.

• E v a l u a t i o n of the natural a t t e n u a t i o n i n d i c a t o r data sugge s t that natural a t t enua t i on is
occurring and that c o n d i t i o n s f a v o r a b l e for natural a t t e n u a t i o n exis t d o w n g r a d i e n t o f the
P D S A s .
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• The data, f r o m southern transect l o c a t i o n DPS-TN1 sugge s t that a p o t e n t i a l source may exist
f u r t h e r to the west (i . e . , d o w n g r a d i e n t ) of the p r e v i o u s l y i n f e r r e d l i m i t s of the PDSA in the
south area. Great er than e x p e c t e d concentrat ions for n a p h t h a l e n e and other PAHs f u r t h e r
d o w n g r a d i e n t , at M W - 2 6 , are cons i s t ent with a l inear ex t ens ion of the PDSA in th i s area.
However, natural at tenuation data at M W - 2 6 and from throughout the Site, suggest that
natural a t t enua t i on shou ld work to reduce d i s s o l v e d con s t i tu en t concentrat ions downgrad i en t
of M W - 2 6 . T h i s i s s u p p o r t e d by r e c e n t l y acquired groundwater a n a l y t i c a l data that i n d i c a t e
that the d i s t r i b u t i o n of d i s s o l v e d COI remain in r e l a t i v e l y c l o s e p r o x i m i t y to the s u s p e c t e d
a p p e n d a g e o f the PDSA in the S o u t h Area. T h i s observation f u r t h e r s u g g e s t s that natural
a t t enua t i on proce s s e s are not o n l y at work, but that they are also e f f e c t i v e at i n h i b i t i n g the
migration of d i s s o lv ed COI in groundwater.

• Measured COI concentrat ions at d o w n g r a d i e n t s a m p l i n g p o i n t l o c a t i o n s show good
agreement with those p r e d i c t e d by th e GFTER m o d e l , p a r t i c u l a r l y a t those l o c a t i o n s f u r t h e s t
f r o m t h e P D S A s .

• The a d d i t i o n a l eva lua t i on of other site areas d emons t ra t ed that there are no other d i s s o l v e d
phase p l u m e s that are c o m p a r a b l e in size to or more ex t ens ive than those a s soc ia ted wi th the
north a n d south area P D S A ' s .
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6.0 R E C O M M E N D A T I O N S
In c o n s i d e r a t i o n of the m u l t i p l e l i n e s ev idence that were evaluated in t h i s i n v e s t i g a t i o n , and the
conc lu s i on that a M o n i t o r e d N a t u r a l A t t e n u a t i o n remedy is f e a s i b l e for s h a l l o w groundwater at the
S i t e , i t i s recommended that an MNA m o n i t o r i n g program be d e v e l o p e d and i m p l e m e n t e d . The
f o l l o w i n g c o m p o n e n t s are p r o p o s e d , to c o m p r i s e an o p t i m a l MNA moni t or ing program:

C O M P O N E N T F E A T U R E S
M o n i t o r i n g l o c a t i o n s f o r a l o n g a p p r o x i m a t e
p l u m e center l ine s (it i s noted that a d d i t i o n a l
moni t or ing l o c a t i o n s would be required
downgradient o f M W - 2 6 )

North Area: M W - 0 1 , M W - 2 4 , M W - 2 5
South Area: M W - 0 8 , M W - 2 6 , two a d d i t i o n a l
monitor w e l l s downgradient o f M W - 2 6

M o n i t o r i n g l o c a t i o n s f o r ear ly i d e n t i f i c a t i o n
of any f u t u r e advance of the d o w n g r a d i e n t
ex t ent o f d i s s o l v e d phase COI d i s t r i b u t i o n s

North Area: M W - 2 5
South Area: one of the two new w e l l s ( l i k e l y
t h e w e l l l o c a t e d f u r t h e s t d o w n g r a d i e n t )

M o n i t o r i n g l o ca t i on s f o r early i d e n t i f i c a t i o n
of c oncentra t ion increases in the more h i g h l y
concentrat ed zones o f d i s s o l v e d phase COI
d i s t r i b u t i o n s

North Area: M W - 0 1
South Area: M W - 2 6

M o n i t o r i n g parameters that make o p t i m a l use
of known COI trends at the Site

B T E X , N a p h t h a l e n e

M o n i t o r i n g parameters that make o p t i m a l use
of known trends in MNA i n d i c a t o r s at the
S i t e

ORP, p H , N i t r a t e , I r o n , Mangane s e , S u l f a t e ,
T o t a l Organic Carbon

Opt imal monitoring frequency Year 1-2: semi-annual
Y e a r 3-5: annual
Year 5 onward: every fifth year, to coincide
with EPA 5-year reviews

Ongoing water usage and r e g u l a t o r y check Review of water wel l records and the
r e g u l a t o r y s ta tus of groundwater use as set
f o r t h by the C i t y o f H o u s t o n , HGCSD, and
S t a t e o f T e x a s
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C O M P O N E N T
D e f i n e c ircumstances under which
m o d i f i c a t i o n to the monitoring program may
be made

F E A T U R E S
To be d i s cu s s ed with EPA

In t o t a l , the o b j e c t i v e of the MNA moni tor ing program would be to p r o v i d e ongo ing c o n f i r m a t i o n
that MNA is e f f e c t i v e at a d d r e s s i n g si te c o n s t i t u e n t s , and early d e t e c t i o n of p o t e n t i a l t r ends
indicative of add i t i ona l COI migration.
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TABLE 3-1
S u m m a r y o f S a m p l e s S u b m i t t e d f o r A n a l y s i s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s
Sample Location

Matrix
D P N - T N 3
D P N - T N 2
D P N - T N 1
D P N - T O
D P N - T S 1
D P N - T S 2
D P N - T S 3
D P N - L 1
D P N - L 2
D P N - L 3
D P N - L 4
D P S - T N 3
D P S - T N 2
D P S - T N 1
D P S - T O
D P S - T S 1
D P S - T S 2
D P S - T S 3
D P S - L 1
M W - 0 1
M W - 0 3
M W - 0 7
MW-08
M W - 2 4
M W - 2 5
M W - 2 6
OW-02
OW-07
OW-10
R W S - 1
R W S - 2
R W S - 5
RWS-4
P S G - 0 1
P S G - 0 2
P S G - 0 3
P S G - 0 4
P S G - 0 5
P S G - 0 6

CO/ Set
(Groundwater)

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X

MNA Set
(Groundwater)

X ( N e a r S o u r c e )
X ( N e a r S o u r c e )

X ( F a r S o u r c e )

X ( N e a r S o u r c e )
X ( F a r S o u r c e )

X ( B a c k g r o u n d )
X ( B a c k g r o u n d )
X (Far S o u r c e )
X ( F a r S o u r c e )
X ( F a r S o u r c e )
X ( F a r S o u r c e )

X ( S o u r c e A r e a )
X ( B a c k g r o u n d )

X ( S o u r c e A r e a )

Microbial Set
(Soil)

( 1 7 - 1 9 ' )
( 1 6 - 1 8 ' )

( 1 6 - 1 8 ' )

( 1 7 - 1 9 ' )
( 1 6 - 1 8 ' )
( 1 4 - 1 6 1 )

( 1 3 - 1 5 ' )

Porous Media Set
(Soil)

( 1 0 - 1 2 ' ) & ( 1 6 - 1 8 )

( 1 0 - 1 2 ' ) & ( 1 8 - 2 0 ' )

( 1 2 - 1 4 ' ) & ( 1 6 - 1 8 ' )

( 1 0 - 1 2 ' ) & ( 1 8 - 2 0 ' )

DNAPL Set
(DNAPL)

X
X
X
X

C O I S e t
M N A S e t
M i c r o b i a l S e t
Porous M e d i a Set
D N A P L S e t

B T E X , P A H s
BOD, COD, T O C , C h l o r i d e , N i t r a t e ( N ) Ammonia ( N ) , S u l f a t e , Dissolved I r o n
D i s s o l v e d M a n g a n e s e , M e t h a n e , Carbon D i o x i d e , A l k a l i n i t y , O r t h o - p h o s p h a t e
P h o s p h o l i p i d F a t t y A c i d s ( P L F A s ) a n d P A H Gene Probes
G r a i n S i z e , B u l k Dens i ty , P a r t i c l e S p e c i f i c G r a v i t y , T O C
D e n s i t y , V i s c o s i t y , I n t e r f a c i a l T e n s i o n , B T E X , PAHs_______________
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TABLE 3-2
G r o u n d w a t e r P o t e n t i o m e t r i c S u r f a c e E l e v a t i o n s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

Piezometer/
Monitoring Well

MW-07
P Z S - 1 0
P Z S - 1 1
OW-10
P Z S - 2 0
P Z S - 2 1
P Z S - 3 1
P Z S - 3 0
P Z S - 4 1
P Z S - 4 0
MW-04
P Z S - 6 0
P Z S - 6 1
P Z S - 5 1
P Z S - 5 0
OW-11
MW-03
P Z N - 4 1
P Z N - 4 0
OW-02
P Z N - 1 1
P Z N - 1 0
MW-01
P Z N - 2 0
P Z N - 2 1
P Z N - 3 1
P Z N - 3 0
P Z N - 5 0
P Z N - 5 1
MW-02
OW-07
MW-06

Measuring Point
Elevation

(ft-msl)
52.89
48.09
48.28
50.94
48.64
48.57
49.27
49.39
49.55
49.64
49.71
51.64
51.57
49.71
49.85
51.75
52.04
50.75
50.91
53.89
51.11
51.03
54.11
51.28
50.87
50.75
50.79
50.85
52.76
53.79
54.64
48.83

Depth to Water
(ft-toc)

9.55
8.33
8.23

10.45
6.83
6.78
6.88
6.93
6.58
6.64
6.82
7.93
7.85
6.21
6.03
8.15
9.60
9.27
9.44

12.37
10.84
10.34
13.28
10.33
10.05
10.06
10.05
10.10
10.22
12.90
13.07
6.50

Groundwater Potentiometric
Surface Elevation

(ft-msl)
43.34
39.76
40.05
40.49
41.81
41.79
42.39
42.46
42.97
43.00
42.89
43.71
43.72
43.50
43.82
43.60
42.44
41.48
41.47
41.52
40.27
40.69
40.83
40.95
40.82
40.69
40.74
40.75
42.54
40.89
41.57
42.33

Date

1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 1 9 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9
1 1 / 2 0 / 9 9

Time

13:31
13:45
13:46
13:50
14:07
14:08
14:15
14:17
17:11
17:13
17:30
17:35
17:38
18:33
18:35
18:37
11:58
12:20
12:24
12:27
12:35
12:37
12:40
12:50
12:51
12:55
12:57
13:15
13:16
13:20
13:33
13:45
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TABLE 3-3
S u m m a r y o f T o t a l Organic Carbon C o n c e n t r a t i o n s a n d f o c i n A q u i f e r M a t r i x

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

Site Area

S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area

Sample Identification

D P S - T N 3 - 1 2 1 4
D P S - T N 3 - 1 6 1 8
D P S - T S 3 - 1 0 1 2
D P S - T S 3 - 1 8 2 0
D P N - T N 3 - 1 0 1 2
D P N - T N 3 - 1 6 1 8
D P N - T S 3 - 1 0 1 2
D P N - T S 3 - 1 8 2 0

Result
(mg/kg)

1300
453
1070
921

1120
379
1230
1860

(foc)
0.0013

0.000453
0.00107

0.000921
0.00112

0.000379
0.00123
0.00186

Sample Depth
(feet-bgs)

12-14
16-18
10-12
18-20
10-12
16-18
10-12
18-20

Method

W a l k l e y - B l a c k
W a l k l e y - B l a c k
W a l k l e y - B l a c k
W a l k l e y - B l a c k
W a l k l e y - B l a c k
W a l k l e y - B l a c k
W a l k l e y - B l a c k
W a l k l e y - B l a c k
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TABLE 3-4
S u m m a r y o f G e o t e c h n i c a l T e s t i n g R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s
Site Area

N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
S o u t h Area
S o u t h Area
S o u t h Area
South Area

So/7 Boring

D P N - T S 3
D P N - T S 3
D P N - T N 3
D P N - T N 3
D P S - T N 3
D P S - T N 3
D P S - T S 3
D P S - T S 3

Depth
(ft-bgs)

10.0-12.0
18.0-20.0
10.0-12.0
16.0-18.0
12.0-14.0
16.0-18.0
10.0-12.0
18.0-20.0

Bulk Density
(g/cm3)

1.68
1.86
1.79
1.89
1.75
1.66
1.85
1.74

Panicle
Specific Gravity

2.61
2.62
2.60
2.60
2.63
2.61
2.63
2.60

Porosity

0.36
0.29
0.31
0.27
0.33
0.36
0.30
0.33

Gravel
(%)

0
0
0
0
0

0.36
10.82
0.13

Sand
(%)

54.56
85.43
64.35
90.15
45.94
52.13
37.89
66.44

Silt/Clay
(%)

45.44
14.57
35.65
9.85

54.06
47.51
51.29
33.43

USCS Code

sc
S M
SC

S P - S M
C L
S C
CL
SC

d a t a s e r v e A a a p r o j e c t s M b e a z e r t s o c a v a l c a d e \ g f t e r v e r i f i c a t i o n \ g e o t a b l . x l s Page 1 of 1
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TABLE 3-5
S u m m a r y o f D N A P L P h y s i c a l P r o p e r t y R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

Sample

R W S - 1
RWS-2
R W N - 4
R W S - 5

Kinematic Viscosity
(cStat22°C)

12.15
14.62
19.86
17.65

Absolute Viscosity
(cpat22°C)

13.15
15.39
21.23
19.04

Specific Gravity
(at22°C)

1.0819
1.0527
1.0692
1.0788

Interfacial Tension
(dynes/cm)

43.5
41.0
41.5
42.5

d a t a s e r v e r t a a p r o j e c t s \ 1 b e a z e r t s o c a v a l c a d e \ g f t e r v e r i f i c a t i o n \ p r d t a b l . x l s Page 1 Of 1
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TABLE 3-6
D N A P L A n a l y t i c a l R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS
RWN-4

12/15/1999
RWS-1

12/15/1999
RWS-2

12/15/1999
RWS-5

12/15/1999
B T E X ( E P A 8260)
Benzene ( u g / l )
E t h y l b e n z e n e ( u g / l )
T o l u e n e ( u g / l )
m / p - x y t e n e ( u g / l )
o - X y l e n e ( u g / l )
P A H ( E P A 8270)
A c e n a p h t h e n e ( u g / l )
A c e n a p h t h y l e n e ( u g / l )
A n t h r a c e n e ( u g / l )
B e n z o ( a ) a n t h r a c e n e ( u g / l )
B e n z o ( a ) p y r e n e ( u g / l )
B e n z o ( b ) f l u o r a n t h e n e ( u g / l )
B e n z o ( g , h , i ) p e r y l e n e ( u g / l )
B e n z o ( k ) f l u o r a n t h e n e ( u g / l )
C h r y s e n e ( u g / l )
D i b e n z o ( a , h ) a n t h r a c e n e ( u g / l )
F l u o r a n t h e n e ( u g / l )
F l u o r e n e ( u g / l )
l n d e n o ( 1 , 2 , 3 - c d ) p y r e n e ( u g / l )
2 - M e t h y l n a p h t h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
P h e n a n t h r e n e ( u g / l )
Pyrene ( u g / l )

13000
120000
75000

320000
170000

26000000
9800000 U
9700000 J
4800000 J
2100000 J
1800000 J
1200000 J
2000000 J
4400000 J
9800000 U
33000000
17000000
9800000 U

24000000
120000000
61000000
20000000

220000
460000
730000
1200000
210000

40000000
9900000 U
12000000
5000000 J
3000000 J
2000000 J
2400000 J
2700000 J
4800000 J
9900000 U
38000000
27000000
9900000 U

40000000
200000000
88000000
23000000

89000
230000
280000
570000
76000

28000000
9600000 U
9900000
4300000 J
2000000 J
1500000 J
2200000 J
2100000 J
4200000 J
1700000 J

30000000
23000000
9600000 U

30000000
140000000
68000000
16000000

8600 J
190000
37000

280000
7400 J

42000000
9900000 U
9300000 J
8200000 J
3400000 J
2700000 J
1300000 J
3900000 J
6900000 J
9900000 U

44000000
24000000
9900000 U

27000000
110000000
70000000
28000000

U - I n d i c a t e s the c o m p o u n d was a n a l y z e d for but not d e t e c t e d .
J - I n d i c a t e s an e s t i m a t e d v a l u e between the M e t h o d D e t e c t i o n Limi t and R e p o r t i n g L i m i t .

P a g e 1 of 1 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / P r o d u c t A n a l y t i c a l R e s u l t s
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TABLE 4-1
F i e l d S c r e e n i n g Benzene a n d N a p h t h a l e n e R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s
Site Area

N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
North Area

Sample
ID

D P N - T O
D P N - T O
D P N - T O
D P N - T O
D P N - T O

D P N - T N 1
D P N - T N 1
D P N - T N 1
D P N - T N 1
D P N - T N 1
D P N - T N 2
D P N - T N 2
D P N - T N 2
D P N - T N 2
D P N - T N 2
D P N - T N 3
D P N - T N 3
D P N - T N 3
D P N - T N 3
D P N - T N 3
D P N - T S 1
D P N - T S 1
D P N - T S 1
D P N - T S 1
D P N - T S 2
D P N - T S 2
D P N - T S 2
D P N - T S 2
D P N - T S 2
D P N - T S 3
D P N - T S 3
D P N - T S 3
D P N - T S 3
D P N - T S 3

Depth
(ft-bgs)

10-12
12-14
14-16
16-18
18-20
9-11

11-13
13-15
15-17
17-19

10.5-12.5
12.5-14.5
14.5-16.5
16.5-18.5
18.5-20.5

10-12
12-14
14-16
16-18
18-20
9-11

1 1 - 1 3
13-15
15-17
9-11

11-13
13-15
15-17
17-18
10-12
12-14
14-16
16-18
18-20

Analysis
Date

1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 2 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9

Benzene(ug/L)
<5
<5
<5
5

<5
<5
<5
<5
22
27
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
5

25
<5
<5
<5
11
16
<5
<5
<5
<5
<5

Naphthalene(ug/L)
<5
<5
31

263*
31
<5
<5
<5

>566 sat
>587 sat

<5
<5

260*
364*
269*

<5
<5
<5
5

172*
<5
<5

291*
>697 sat

<5
<5
21

263*
302*

<5
199*
296*

<5
87

* - above c a l i b r a t i o n l i m i t s
sat - s a t u r a t e d d e t e c t o r

P : \ a a p r o j e c t s \ 1 b e a z e r \ S o C a v a l c a d e \ G F T E R v e r i f i c a t i o n \ f i e l d s c r e e n i n g . x l s Page 1 Of 2
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TABLE 4-1
F i e l d S c r e e n i n g Benzene a n d N a p h t h a l e n e R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s
Site Area

N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
N o r t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area
S o u t h Area

Sample
ID

D P N - L 1
D P N - L 1
D P N - L 1
D P N - L 1
D P N - L 2
D P N - L 2
D P N - L 2
D P N - L 2
D P S - T O
D P S - T O
D P S - T O

D P S - T N 1
D P S - T N 1
D P S - T N 1
D P S - T N 2
D P S - T N 2
D P S - T N 2
D P S - T N 3
D P S - T N 3
D P S - T N 3
D P S - T S 1
D P S - T S 1
D P S - T S 1
D P S - T S 2
D P S - T S 2
D P S - T S 2
D P S - T S 3
D P S - T S 3

D P S - L I
D P S - L I
D P S - L I

Depth
(ft-bgs)

1 1 - 1 3
13-15
15-17
17-19
12-14
14-16
16-18
18-19
12-14
14-16
16-18
14-16
16-18
18-19
12-14
14-16
16-18
12-14
14-16
16-18
16-18
18-20
20-21
15-17
17-19
19-20
16-18
18-20
14-16
16-18
18-19

Analysis
Date

1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 7 / 9 9
1 2 / 7 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 7 / 9 9
1 2 / 7 / 9 9
1 2 / 7 / 9 9

Benzene
(ug/L)

<5
<5
<5
8

<5
<5
13
7

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
47

Naphthalene(ug/L)
<5
<5

242*
298*
<5

255*
>556 sat

288*
<5
<5
<5
<5
<5
<5
<5
<5
18
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

>688 sat
>682 sat
>685 sat

* - above c a l i b r a t i o n l i m i t s
sat - s a t u r a t e d d e t e c t o r

P : \ a a p r o j e c t s \ 1 b e a z e r t S o C a v a l c a d e \ G F T E R v e r i f i c a t i o n \ f i e l d s c r e e n i n g . x l s P a g e 2 Of 2
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TABLE 4-2
Groundwater BTEX and PAH Resul t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

DPN-L1
12/07/1999

(17'-19'l

DPN-L1 (Dilution)
12/07/1999

(17--19')

DPN-L2
12/06/1999

(1B'-18')

DPN-L2 (Dilution)
12/06/1999

(16'-18->

DPN-L3
12/07/1999

(17'-19')

DPN-L3 (Dilution)
12/07/1999

(IT-19')
B T E X ( E R A 8021)
Benzene ( u g / l )
E l h y l b e n z e n e ( u g / l )
T o l u e n e ( u g / l )

f f i / p - x y l e n e ( u g / i j
o - X y l e n e ( u g / l )

10
12
16

28.9
18

N A
N A
N A
N A
N A

30
34
51
84
48

N A
N A
N A
N A
N A

20
30
52
77
45

N A
N A
N A
N A
N A

P A H ( E P A 8270)
A c e n a p h t h e n e ( u g / l )
A c e n a p h t h y l e n e ( u g / l )
Anthracene ( u g / l )
B e n z o ( a ) a n t h r a c e n e ( u g / l )
3 e n z o ( a ) p y r e n e ( u g / l )
3 e n z o ( b ) f l u o r a n t h e n e ( u g / l )
B e n z o ( g , h , i ) p e r y l e n e ( u g / l )
B e n z o ( k ) f l u o r a n t h e n e ( u g / l )
Chrysene ( u g / l )
D i b e n z o ( a . h ) a n t h r a c e n e ( u g / l )
F l u o r a n t h e n e ( u g / l )
F l u o r e n e ( u g / l )
l n d e n o ( 1 . 2 . 3 - c d ) p y r e n e ( u g / l )
2 - M e t h y l n a p h l h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
P h e n a n t h r e n e ( u g / l )
Pyrene ( u g / l )

150
10 U

4.3 J
10 U

1.8 J
1.6 J
2.3 J
1.5 J
10 U

2.1 J
1 J

53
2.2 J
210
1500 E

29
10 U

_-
...
—
_

...

...

-

_.
5700 D
...
—

120
10 U

75 J
10 U

1.9 J
1.6 J
2.1 J
2.0 J
10 U

22 J
10 U
52

2.1 J
220
1600 E
20
10 U

...

...

...

...

._
—
—

6300 D

...

190
10 U

8.4 J
10 U

2.4 J
1.8 J
1.6
3.1 J
10 U
1.6 J
2.6 J
80
1.3 J
260
1300 E

51
10 U

...

...

...

...

...

-
...
...

6400 D
...
...

N A - N o t A n a l y z e d
U - I n d i c a t e s the compound was analyzed for but not d e t e c t e d .
J - I n d i c a t e s an e s t i m a t e d va lue between the MDL and R e p o r t i n g Limit .
E • Identi f ie s c ompound s whose concentrat ions exceed the u p p e r l e v e l of the
c a l i b r a t i o n range of the ins trument.
O - I n d i c a t e s the s a m p l e was reanalyzed at a h igher d i l u t i o n .

P a g e 1 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s
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TABLE 4-2
G r o u n d w a t e r B T E X a n d P A H R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

DPN-L4
12/07/1399

<16'-18')

DPN-L4 (Dilution)
12/07/1999

<1S'-1S')

DPN-TO
12/07/1999

<1f-18')

DPN-TO (Dilution)
12/07/1999

(1S'-18')

DPN-TN1
12/07/1993

(1T-19')

DPN-TN1 (Dilution)
12/07/1999

(17--19')
B T E X ( E R A 8021)
Benzene ( u g / l )
E t h y l b e n z e n e ( u g / l )
T o l u e n e ( u g / l )
r n / p - x y l e n e ( u g / l )
o - X y l e n e ( u g / l )

14
26
28
68
46

N A
N A
N A
N A
N A

15
16
9 1
33
21

N A
N A
N A
N A
N A

24
30
25
62
36

N A
N A
N A
N A
N A

P A H ( E P A 8270)
A c e n a p h t h e n e ( u g / l )
A c e n a p h t n y l e n e ( u g / l )
Anthracene ( u g / l )
B e n z o ( a ) a n l h r a c e n e ( u g / l )
3 e n z o ( a ) p y r e n e ( u g / l )

B e n z o ( b ) f l u o r a n t h e n e ( u g / l )
B e n z o ( g , h , i ) p e r y l e n e ( u g / l )
Benzol k ) f l u o r a n l h e n e ( u g / l )
Chrysene ( u g / l )
Dibenzo(a,h)anthracene ( u g / l )
r l u o r a n t h e n e ( u g / l )
F l u o r e n e ( u g / l )
l n d e n o ( 1 , 2 , 3 - c d ) p y r e n e ( u g / l )
2 - M e t h y l n a p h t h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
P h e n a n t h r e n e ( u g / l )
Pyrene ( u g / l )

150
10 U

5.6 J
10 U

2.9 J
2.0 J
10 U

3.5 J
10 U

2.0 J
10 U
58
2.3 J
250

1800 E
23
10 U

...

...

...

...
—

...

...

6900 D

...

170
10 U

3,7 J
10 U

2.2 J
1.9 J

0.83 J
2.5 J
10 U
10 U
1.6 J
60

0.79 J
200

1300 E
33

0.96 J

...

...

...
—
._

—

--

43000
...
...

160
10 U

4.3 J
10 U

2.6 J
2.4 J
10 U

2.6 J
10 U
10 U
10 U

6 2
082 J
200

1400 E
24
10 U

...

...

—
—
...
—
—

6100 D

N A - N o t A n a l y z e d
U - I n d i c a t e s the compound was ana lyz ed for but not d e t e c t e d .
J • I n d i c a t e s an e s t ima t ed va lue between the MOL and R e p o r t i n g L i m i t .
E - Identifies c o m p o u n d s whose concentrat ions exceed (he u p p e r l e v e l or the
calibration range of the in s t rument .
D - I n d i c a t e s the s a m p l e was r e a n a l y z e d at a h i g h e r d i l u t i o n .

P a g e 2 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s
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TABLE 4-2
Groundwater BTEX and PAH Resu l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

DPN-TN2
12/07/1999

(16.5--18.S-)

DPN-TN2 (Dilution)
12/07/1999

(ie.s--ie.s-)
DPN-TN3

12/07/1999
(1B--20')

DPN-TN3 (Dilution)
12/07/1999

(18--20-)

DPN-TS1
12/07/1999

(15--17-)

DPN-TS1 (Dilution)
12/07/1999

(1S--17-)
B T E X ( E R A 8021)
Benzene ( u g / l )
: t h y l b e n z e n e ( u g / l )

T o l u e n e ( u g / l )
r n / p - x y l e n e ( u g / l )
o - X y l e n e ( u g / l )

11
22
4.3
27
18

N A
N A
N A
N A
N A

2.0
0.74 J
089 J
3.1
3.3

N A
N A
N A
N A
N A

13
20
20
43
28

N A
N A
N A
N A
N A

P A H ( E R A 8270)
Acenaphthene ( u g / l )
A c e n a p h l h y l e n e ( u g / l )
Anthracene ( u g / l )
B e n z o ( a ) a n l h r a c e n e ( u g / l )
B e n z o ( a ) p y r e n e ( u g / l )
B e n z o ( b ) f t u o r a n l h e n e ( u g / l )
B e n z o ( g , h . i ) p e r y l e n e ( u g / l )
B e n z o ( k ) l l u o r a n i h e n e ( u g / l )
Chrysene ( u g / l )
D i b e n z o ( a . h ) a n t h r a c e n e ( u g / l )
F l u o r a n t h e n e ( u g / l )
F l u o r e n e ( u g / l )
l n d s n o ( 1 , 2 , 3 - c d ) p y r e n e ( u g / l )
2 - M e l h y l n a p h t h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
Phenanthrene ( u g / l )
Pyrene ( u g / l )

160
10 U

3.6 J
1.2 J
2.9 J
2.5 J
1.5 J
3.2 J
1.1 J
10 U
1.1 J
77

1 J
160

1300 E
28
1.0 J

_
...

—

—
—
-

3900D
—
—

120
10 U

1.4 J
1.1 J
42 J
3.3 J
1.7 J
5.2 J

0.72 J
1.4 J

036 J
65
1.6 J
19

480 E
1.8 J
10 U

...

...

—

—
—
--
—

800D
...
—

180
10 U
10 U
10 U

2.9 J
2.5 J
1.7 J
2.6 J
10 U
1.5 J
1.7 J
65
1.4 J
290
1800 E

22
10 U

...

...

...

...

...

...

...
-
—

—
—

74000
_

N A - N o t A n a l y z e d
U - I n d i c a t e s the compound was a n a l y z e d for but not d e t e c t ed .
J - I n d i c a t e s an e s t imated value between the MDL and R e p o r t i n g Limi t .
E • Identifies compounds whose concentrat ions exceed the u p p e r l e v e l of the
c a l i b r a t i o n range of me ins trument .
D - I n d i c a t e s the s a m p l e was r eana lyzed al a h igher d i l u t i o n .

P a g e 3 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s

001021



TABLE 4-2
G r o u n d w a t e r BTEX and PAH R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

DPN-TS2
12/07/1999

f » 6 ' - « ' ;

DPN-TS2 (Dilution)
12/07/1999

(16'-18'>

DPN-TS3
12/07/1999

(14'-16')

DPN-TS3 (Dilution)
12/07/1999

(14'-16')

DPS-L1
12/8/99

(1T-19-)

DPS-TO
12/08/1999

f16'-18')
B T E X ( E R A 8021)
Benzene ( u g / l )
E l h y l b e n z e n e ( u g / l )
T o l u e n e ( u g / l )
m / p - x y l e n e ( u g / l )
o - X y l e n e ( u g / l )

16
26
31
57
35

N A
N A
N A
N A
N A

7.6
17

9.0
35
24

N A
N A
N A
N A
N A

10
26
54
60
26

6.9
1.5
1.0 U
1.7
1.0 U

P A H ( E P A 8270)
A c e n a p h t h e n e ( u g / l )
A c e n a p h t n y l e n e ( u g / l )
Anthracene ( u g / l )
Benzo(a)anthracene ( u g / l )
3 e n z o ( a ) p y r e n e ( u g / l )
B e n z o ( b ) f l u o r a n t h e n e ( u g / l )
Benzo(g,h , i)peryl ene ( u g / l )
B e n z o ( k ) f l u o r a m h e n e ( u g / l )
Chrys ene ( u g / l )
D i b e n z o ( a . h ) a n t h r a c e n e ( u g / l )
F l u o r a n t h e n e ( u g / l )
F l u o r e n e ( u g / l )
l n d e n o ( 1 , 2 . 3 - c d ) p y r e n e ( u g / l )
2 - M e t h y l n a p h t h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
Phenanthr ene ( u g / l )
Pyrene ( u g / l )

160
10 U

4,6 J
1.0 U
4.1 J
3.0 J
2.1 J
4.8 J
10 U

16 J
1.4 J
69
1.7 J
140

1100 E
10
10 U

...

...

—
...
...
...

...
4900D

...
-

160
10 U

5.2 J
10 U

2.7 J
2.1 J
1.4 J
35 J
10 U
1.4 J
2.4 J
62
1.4 J
180

1300 E
15

1.4 J

...
—
—
—
...

...

„-
...
—
—
—

4600D
—
-

320 J
1000 U
1000 U
1000 U
1000 U
1000 U
1000 U
1000 U
1000 U
1000 U
1000 U
100 J

1000 U
270 J

4000
46 J

1000 U

49
10 U

0.92 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U

093 J
14
10 U
20

270
4.2 J
1.4 J

N A - N o t A n a l y z e d
U - I n d i c a t e s the compound was analyzed for but not d e t e c t e d .
J - I n d i c a t e s an e s t ima t ed value between the MOL and R e p o r t i n g L i m i t .
E • Identi f ie s c o m p o u n d s whose c o n c e n t r a t i o n s exceed the u p p e r l eve l o f the
c a l i b r a t i o n range o f th e i n s t r u m e n t .
D • I n d i c a t e s the s a m p l e was r e a n a l y z e d at a h i g h e r d i l u t i o n .

P a g e 4 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s

001022



TABLE 4-2
G r o u n d w a t e r B T E X a n d P A H R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

DPS-TN1
12/08/1999

(17'-19')

DPS-TN1 (Dilution)
1 2/08/1 999

(1T-19-)

DPS-TN2
12/08/1999

(H'-18')
B T E X ( E R A 8 0 2 1 )
Benzene ( u g / l )
E t h y l b e n z e n e ( u g / l )
T o l u e n e ( u g / l )
m / p - x y l e n e ( u g / l )
o - X y l e n e ( u g / l )

210 E
64
2.0 U
61
2.9

290D

...
-

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

P A H ( E R A 8270)
A c e n a p h t h e n e ( u g / l )
A c e n a p h t h y l e n e ( u g / l )
Anthrac ene ( u g / l )
3enzo(a)anthrac ene ( u g / l )
3 e n z o ( a ) p y r e n e ( u g / l )
B e n z o ( b ) f l u o r a n t h e n e ( u g / l )
B e n z o ( g , h , i ) p e r y l e n e ( u g / l )
B e n z o ( k ) f l u o r a n t h e n e ( u g / l )
Chrysene ( u g / l )
D i b e n z o ( a . h ) a n t h r a c e n e ( u g / l )
F l u o r a n t h e n e ( u g / l )
F l u o r e n e ( u g / l )
l n d e n o ( 1 , 2 . 3 - c d ) p y r e n e ( u g / l )
2 - M e l h y l n a p h l h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
Phenanthr ene ( u g / l )
Pyrene ( u g / l )

5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
690 J

14000
5000 U
5000 U

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

62
10 U

1.6 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
1.9 J
42
10 U
3 J

31
11
1.5 J

DPS-TN3
12/08/1999

(U'-ie-)
DPS-TS1

12/08/1999
(19:21-)

DPS-TS1 (Dilution)
12/08/1999

(19--21')

1.0 U
1.0 U
1 . 0 I . I
1.0 U
1.0 U

52
8.6
1.0 U
6.6
1.7

N A
N A
N A
N A
N A

39
10 U

1.6 J
035 J

10 U
10 U

1 J
10 U
10 U
10 U
1.9 J
28

0.71 J
2.4 J
69
16
1.8 J

57 J
10 U

1.3 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U

0.65 J
23
10 U
74

800 E
92 J

0.78 J

—
...
._
...
...
--
...

...

...

1000 D
...

N A - N o t A n a l y z e d
U • I n d i c a t e s the compound was a n a l y z e d for but not d e t e c t e d .
J - I n d i c a t e s an e s t i m a t e d va lue between the MDL and R e p o r t i n g L i m i t .
E * Identifies c o m p o u n d s whose concentrat ions exceed the u p p e r l eve l of the
c a l i b r a t i o n range ol the in s t rument .
D - I n d i c a t e s (he s a m p l e was r e a n a l y z e d at a h i g h e r d i l u t i o n .

P a g e 5 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s

001023



TABLE 4-2
G r o u n d w a t e r B T E X a n d P A H R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

DPS-TS2
12/OM1999

(18--20')

OPS-753
12/08/1999

(1B--20-)

MW-01
4/11/00
I9--24')

MW-03
12/13/1993

(14.3--24.3')

MW-07
12/14/99
(15--15')

MW-08
12/14/1999

(11.6'-21,6')
B T E X ( E R A 8021)
Benzene ( u g / l )
E t h y l b e n z e n e ( u g / l )
T o l u e n e ( u g / l )

m / p - x y l e n e ( u g / l )
o-Xylene ( u g / l )

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

4.1
8.0
57
14
6.9

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

P A H ( E R A 8270)
A c e n a p h l h e n e ( u g / l )
A c e n a p h t h y l e n e ( u g / l )
Anthracene ( u g / l )
3enzo(a)anthracene ( u g / l )
B e n z o ( a ) p y r e n e ( u g / l )
3 e n z o ( b ) f l u o r a n t h e n e ( u g / l )
B e n z o ( g , h . i ) p e r y l e n e ( u g / l )
B e n z o ( k ) l l u o r a n t h e n e ( u g / l )
Chrysene ( u g / l )
O i b e n z o ( a , h ) a n t h r a c e n e ( u g / l )
F l u o r a n t n e n e ( u g / l )
rluorene ( u g / l )
l n d e n o ( 1 , 2 , 3 - c d ) p y r e n e ( u g / l )
2 - M e l h y l n a p h l h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
Phenanthrene ( u g / l )
Pyrene ( u g / l )

1.8 J
10 U
10 u
10 U

0.74 J
0.68 J
0.99 J
0.40 J

10 U
058 J

10 U
10 U

0.71 J
10 U
10 U
10 U

1.8 J

34
10 U

0.75 J
10 U

0.71 J
10 U
1.1 J
10 U
10 U
1.0 J
1.2 J
15

1.0 J
52 J
190
3.0 J
1.3 J

14
0.66 JB
0.76 J

10 U
0.88 JB
0 7 1 J B

1 . 3 J B
10 U
10 U
10 U

0.58 J
4.7 J
1 . 2 J B
15

340
2 . 8 J B
10 U

1.6 J
10 U

1.9 J
0.34 J

1.4 J
0.91 J

2.5 J
1.0 J
10 U

2.2 J
10 U

1.0 J
27 J
1.4 J
20
1.9 J
10 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

10 IJ
10 U

0.34 J
10 U
1.2 J

0,89 J
4.6 J

0.78 J
10 U

42 J
10 U
10 U

4.1 J
10 U

0.72 J
10 U
10 U

0.31 J
10 U
10 U
10 U
10 U
10 U

33 J
10 U
10 U

2.9 J
10 U
10 U

2.9 J
0.51 J

7.3 J
0.61 J

10 U

N A - N o t A n a l y z e d
U • I n d i c a t e s the compound was analyzed for but not detected.
J • I n d i c a t e s an e s t imat ed v a l u e between the MDL and R e p o r t i n g L i m i t .
E * Identifies c o m p o u n d s whose concentra t i on s exceed the u p p e r level of the
c a l i b r a t i o n range o f the in s t rument .
D - I n d i c a t e s the s a m p l e was r eana lyzed at a h i g h e r d i l u t i o n .

P a g e 6 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s

001024



TABLE 4-2
G r o u n d w a t e r BTEX and PAH R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

MW-24
* 2 / » 4 / f 9 9 9

f J O . S ' - Z O . S ' J

MW-24 (Dilution)
12/14/1999

(10.S'-20.S')

MW-25
4/17/00

(7.7S'-17.75')

MW-25
7/5/00

(7.75'-17.75')

MW-26
4/17/00

(8.25'-18.25')

MW-26 (Dilution)
4/17/00

(B.25'-1B.2S')
B T E X ( E R A 8 0 2 1 )
Benzene ( u g / l )

E l h y l b e n z e n e ( u g / l )
T o l u e n e ( u g / l )
m / p - x y l e n e ( u g / l )
o - X y l e n e ( u g / l )

1.8
24
10 U
4,6
2.1

N A
N A
N A
N A
N A

2.6
0.14 J

1.1
0.33 J
0.16 J B

1 0 U
1.0 U
1.0 U
1.0 U
1.0 U

500 U
500 U
500 U
500 U
500 U

N A
N A
N A
N A
N A

P A H ( E R A 8270)
A c e n a p h t h e n e ( u g / l )
A c e n a p h t h y i e n e ( u g / l )
A n t h r a c e n e ( u g / l )
3 e n z o ( a ) a n t h r a c e n e ( u g / l )
B e n z o ( a ) p y r e n e ( u g / l )
3 e n z o ( b ) f l u o r a n t h e n e ( u g / l )
B e n z o ( g , h , i ) p e r y l e n e ( u g / l )
B e n z o ( k ) f l u o r a n l h e n e ( u g / l )
Chrysene ( u g / l )
D i b e n z o ( a . h ) a n t h r a c e n e ( u g / l )
F l u o r a n t h e n s ( u g / l )
F l u o r e n e ( u g / l )
l n d e n o ( 1 , 2 , 3 - c d ) p y r e n e ( u g / l )
2 - M e l h y l n a p h t h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
Phenanthrene ( u g / l )
Pyrene ( u g / l )

28
0.7 J

0.82 J
10 U
10 U
10 U

2.8 J
10 U
10 U

24 J
1.3 J
12

2.5 J
26

400 E
3.4 J

0.72 J

...

...

...
-
...
...

—

...

...

...

...
630D
...
-

0.62 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

24 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

320
1.9 J
28
1,9 J

0.66 J
0.73 J

10 U
10 U

2.3 J
10 U
42

220
10 U

250
2100 E
330
26

—
...

...

...

...

...

...

—
—
...

4300 D
...

N A - N o t A n a l y z e d
U - I n d i c a t e s the compound was a n a l y z e d for but not d e t e c t ed .
J - I n d i c a t e s an e s t i m a t e d value between the MDL and R e p o r t i n g Limi t .
E - Identi f ie s c o m p o u n d s whose concentra t ions exceed the u p p e r l eve l of the
calibration range of the instrument.
D - I n d i c a t e s the s a m p l e was r eanalyzed at a h i g h e r d i l u t i o n .

P a g e 7 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s

001025



TABLE 4-2
G r o u n d w a t e r B T E X a n d P A H R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

MW-26
7/5/00

f 8 . 2 5 ' - t 8 . 2 5 V

MW-26 (Dilution)
7/5/00

(S.2S'-la.2S')
B T E X ( E R A 8021)
S e n z e n e ( u g / l )
E t h y l b e n z e n e ( u g / l )

T o l u e n e ( u g / l )
m / p - x y l e n e ( u g / l )
o-Xylene ( u g / l )

1.0 U
4.4

0.45 J
5.6
1.4

N A
N A
N A
N A
N A

P A H ( E P A 8270)
A c e n a p h t h e n e ( u g / l )
A c e n a p h l h y l e n e ( u g / l )
Anthracene ( u g / l )
Benzo(a)anthracene ( u g / l )
B e n z o ( a ) p y r e n e ( u g / l )
B e n z o ( b ) f l u o r a n l h e n e ( u g / l )
B e n z o ( g , h , i ) p e r y l e n e ( u g / l )
B e n z o ( k ) f l u o r a n l h e n e ( u g / l )
Chrysene ( u g / l )
D i b e n z o ( a , h ) a n l h r a c e n e ( u g / l )
F l u o r a n t h e n e ( u g / l )
F l u o r e n e ( u g / l )
! n d e n o ( 1 , 2 , 3 - c d ) p y r Q n e ( u g / l )
2 - M e t h y l n a p h l h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
P h e n a n t h r e n e ( u g / l )
Pyrene ( u g / l )

250
1.2 .1
22
1.3 J
10 U
10 U
10 U
10 U

1.2 J
10 U
29

150
10 U

110
890 E
270

15

...

...

...

—
—
...
...
_.
_.
—

1800 D
...
...

CW-02
12/14/1999

<15'-20')

OW-02 (Dilution)
12/14/1999

(15'-20')

OW-07
12/13/33

(11.1'-16.1')

ow-10
12/13/1999

(1S--23-)

16
35
49
82
45

N A
N A
N A
N A
N A

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

650
260
660
650
300

280
13
32

6.8 J
4.9 J

5 J
5.6 J
4.1 J
6.4 J
4.9 J
56
130
5.5 J
210
760 E
190
35

...

...
—
—
...
...
...
...
._
—
...
...
...

11000D
...
...

077 J
10 U
10 U
10 U
10 U
10 U

1.2 J
10 U
10 U
10 U
10 U
10 U

096 J
10 U

69 J
0.66 J

10 U

700
32 J
130
44 J
20 J
20 J
23 J
15 J
48 J
13 J

320
470

16 J
1200

26000 E
900
190

N A - N o t A n a l y z e d
U - I n d i c a t e s the compound was ana lyz ed for but not d e t e c t e d .
J • I n d i c a t e s an e s t i m a t e d v a l u e between the MDL and R e p o r t i n g L i m i t .
E - Identi f ie s c o m p o u n d s whose c onc en t ra t i on s exceed the u p p e r l e v e l o f the
c a l i b r a t i o n range o f th e in s t rument .
D * I n d i c a t e s the s a m p l e was r e a n a l y z e d at a h igher d i l u t i o n .

Page 8 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s

001026



TABLE 4-2
G r o u n d w a t e r B T E X a n d P A H R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

CW-(0 (Dilution)
12/13/1999

(1i'-23')

PSG-1
11/09/1999

(1T-19')

P S G - 2
12/03/1333

(17'-19'>
B T E X ( E R A 8021)
benzene ( u g / l )

E t h y l b e n z e n e ( u g / l )
T o l u e n e ( u g / l )

m / p - x y l e n e { u g / l )
o - X y l e n e ( u g / l )

N A
N A
N A
N A
N A

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

7.6
53
24
130 E
54

P A H ( E R A 8270)
Acenaphthene ( u g / l )
A c e n a p h t h y l e n e ( u g / l )
Anthracene ( u g / l )
Benzo(a)antnrac ene ( u g / l )
3 e n z o ( a ) p y r e n e ( u g / l )
B e n z o ( b ) f l u o r a n t h e n e ( u g / l )
B e n z o ( g , h . i ) p e r y l e n e ( u g / l )
B e n z o ( k ) f l u o r a n l h e n e ( u g / l )
Chrys ene ( u g / l )
Dibenzo(a.h)anthracene ( u g / l )
F l u o r a n t h e n e ( u g / l )
F l u o r e n e ( u g / l )
l n d e n o ( 1 . 2 , 3 - c d ) p y r e n e ( u g / l )
2 - M e t h y l n a p h t h a l e n e ( u g / l )
N a p h t h a l e n e ( u g / l )
P h e n a n t h r e n e ( u g / l )
Pyrene ( u g / l )

—

_

—

...
—
—

24000D
—
--

23
10 U

0.37 J
10 U

0.64 J
0.54 J
0.74 J

10 U
10 U
10 U

2.5 J
8.6 J
10 U
10 U
10 U

1.5 J
1.6 J

790 J
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
5000 U
420 J
5000 U
1300 J
19000

660 J
5000 U

P S G - 2 (Dilution)
1i'09/1999

(17--19')

PSG-3
12/09/1399

(1S'-20')

PSG-4
12/09/1939

(17--19-)

...

...
140D

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

1.4 J
10 U

0.51 J
10 U
10 U
10 U

0.67 J
10 U
10 U
10 U
10 U

0.88 J
10 U
1.2 J
8.1 J
1.3 J
10 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

2.5 J
10 U
10 U

NA - Not Analyzed
U - I n d i c a t e s the compound was a n a l y z e d for but not d e t e c t e d .
J - I n d i c a t e s an e s t imat ed va lue between the MDL and R e p o r t i n g L i m i t .
E • Identif ie s c o m p o u n d s whose concentra t i on s exceed the u p p e r l eve l of the
c a l i b r a t i o n range of the in s t rument .
D - I n d i c a t e s the s ampl e was r e a n a l y z e d at a h igher d i l u t i o n .
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TABLE 4-2
G r o u n d w a t e r B T E X a n d P A H R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

CONSTITUENT UNITS

P S G - 5
12/09/1399

(17'-19'>

PSG-6
12/03/1999

(19--21-)
B T E X ( E R A 8021)
Benzene
E t h y l b e n z e n e

T o l u e n e
m / p - x y l e n e
o - X y l e n e

( u g / l )
( u g / i )
( u g / l )
( u g / l )
( u g / l )

1.0
1.0
1.0
1.0
1.0

U
U
U
U
U

1.0
1.0
1.0
1.0
1.0

U
U
U
U
U

P A H (ERA 8270)
A c e n a p h l h e n e
A c e n a p h t h y l e n e
Anthracene
Benzo(a)anthrac ene
B e n z o ( a ) p y r e n e
B e n z o ( b ) f l u o r a n t h e n e
B e n z o ( g , h , i ) p e r y l e n e
B e n z o ( k ) f l u o r a n ( h e n e
Chrysene
Dibenzo(a,h)anthrac ene
F l u o r a n t h e n e
F l u o r e n e
l n d e n o ( 1 , 2 , 3 - c d ) p y r e n e
2 - M e l h y l n a p h t h a l e n e
N a p h t h a l e n e
Phenan thr ene
Pyrene

( u g / l )
( u g / l )
( u g / l )
( u g / 0
( u g / i )
( u g / i )
( u g / D
( u g / i )
( u g / i )
( u g / i )
( u g / l )
( u g / i )
( u g / i )
( u g / i )
( u g / i )
( u g / l )
( u g / i )

0.59
10

0.53
10
10
10
10
10
10
10

0.37
10
10
10
1.1

0.51
10

J
U
J
U
U
U
U
U
U
UJ
U
U
U

J
J
U

10
10
10
10
10
10
10
10
10
10
10
10
10
0.6
2.1

0.46
10

U
U
U
U
U
U
U
U
U
U
U
U
U
J
J
J
U

N A • N o t A n a l y z e d
U - i n d i c a t e s the compound was a n a l y z e d for but not d e t e c t e d .
J - I n d i c a t e s an e s t ima t ed value between the MDL and R e p o r t i n g L i m i t .
E • Identi f ie s c ompounds whose c o n c e n t r a t i o n s exceed the u p p e r l eve l o f the
c a l i b r a t i o n range of the in s t rument .
D - I n d i c a t e s the s a m p l e was r e a n a l y z e d at a h igh er d i l u t i o n .

P a g e 10 of 10 p : 1 b e a z e r / S o C a v a l c a d e / G F T E R V e r i f i c a t i o n / t a b l e B T E X P A H ' s

001028



TABLE 4-3
F i e l d P a r a m e t e r R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

Sample
Location

M W - 0 1
MW-03
MW-07
M W - 0 8
MW-24
M W - 2 5
MW-26
OW-02
OW-07
OW-10
D P N - T O
D P N - L 1
D P N - L 2
D P N - L 3
D P N - L 4
D P N - T N 1
D P N - T N 2
D P N - T N 3
D P N - T S 1
D P N - T S 2
D N P - T S 3
D P S - T O
D P S - L 1
D P S - T N 1
D P S - T N 2
D P S - T N 3
D P S - T S 1
D P S - T S 2
D P S - T S 3
P S G - 1
P S G - 2
P S G - 3
P S G - 4
P S G - 5
P S G - 6

Temperature
(°C)
21.7

22.98
25.0
28.0
25.0
24.1
23.8

24.08
26.57
24.40
24.33
22.06
22.07
22.31
22.50
24.25
18.38
23.09
24.17
23.89
23.18
23.64
23.22
23.56
22.86
23.97
25.70
24.8

23.83
24.49
22.84
24.90
25.41
23.70
23.30

pH(S.U.)

6.7
6.4

6.79
6.70
6.50
6.6
6.8
6.3
6.9
6.7
6.7
6.8
7.0
6.5
6.6
6.8
6.7
7.2
6.4
6.6
6.5
7.0
7.0
7.0
7.1
6.9

6.93
5.84
6.8
7.0
6.6
7.1
6.9
7.1
6.8

Specific
Conductivity (mS/m)

0.1
110
55.0
78.9
75.3

69
0.11

85
150
75
87
81
84
80
79
86
84
85
81
94
88
49
72
67
49
44

69.2
75.9

80
58
89
42
64

110
100

ORP
(mV)
-84
25
-80
70
-43
12

105
-88
134
-77
-97

-153
-132
-83

-102
-151
-103
-98
-91
-82
-66
-88

-126
-74

-117
-110
-121

5
-117
-66
-70

-166
-96
-97
-66

Turbidity
(NTU)

250
2

18
38
63
41
-10
-10*
430
590

>990
280
130
690

>990
>990
160
250
700

>990
590
220
160
680
320

>990
310

>990
690
12
46

>990
130
250
100

D.O.
Probe
(mg/L)

6.55
0.4

0.45
0.52
2.91
1.53
4.37
0.4
3.3
2.1
2.3
1.3
3.8
2.9
1.0
1.6
2.6
2.4
1.5
2.3
2.0
3.7
2.7
3.0
3.5
0.5

3.28
3.03
2.6
4.2
2.2
1.5
3.0
2.5
3.4

D.O.
Ampoule

(mg/L)
0.8
0.2
0.4

0.35
3.0
1.0
4.0
0.6
1.5
2.0
1.5
1.5
4.0
1.0
1.5
2.5
1.0
2.0
1.5
1.5
2.0
2.0
1.5
3.0
3.0
—

4.5
5.5
4.0
2.5
1.5
2.5
4.0
2.0
4.0

* - t u r b i d i t y less than s tandard
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TABLE 4-4
G r o u n d w a t e r I n t r i n s i c B i o d e g r a d a t i o n I n d i c a t o r R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

PARAMETERS UNITS
DPN-L1

12/06/1999
(17'-19-)

DPN-L1 (Dilution)
12/06/1999

(17--19')
DPN-L2

12/06/1999
(16'-18')

DPN-L2 (Dilution)
12/06/1999

(16'-18f)
DPS-L1

12/08/1999
(17l-19')

DPS-70
1 2/08/99
(16'-18')

A l k a l i n i t y ( a s C a C O 3 ) ( m g / l )
Ammonia ( a s N ) ( m g / l )
Biochemi ca l O x y g e n Demand ( m g / l )
C a r b o n D i o x i d e ( m g / l )
C h e m i c a l Oxygen Demand ( m g / l )
C h l o r i d e ( m g / l )
I r o n ( D i s s o l v e d ) ( m g / l )
M a n g a n e s e ( D i s s o l v e d ) ( m g / l )
M e t h a n e ( m g / l )
N i t r a t e ( a s N ) ( m g / l )
O r t h o p h o s p h a t e ( m g / l )
S u l f a t e a s ( S O 4 ) ( m g / l )
T o t a l O r g a n i c C a r b o n ( m g / l )

360
0.17

21
39 E
83
15
8.7
6

1.2
0.05 U

0.093
5.0 U
39

N A
N A
N A
43 D

N A
N A
N A
N A
1.6 D
N A
N A
N A
N A

340
0.39

22
40 E
110
14
22
9.1
1.1

0.05 U
0.1
5.0 U
48

N A
N A
N A
38 D

N A
N A
N A
N A

0.99 D
N A
N A
N A
N A

320
0.071

8.9
8.2
140
16
2.1
1.3

0.035 J
0.37
0.14
5.0 U
11

220
0.03 U

12
9.7
34
4.3

0.84
0.51

12 J
0.05 U
0.12
5.0 U
4.2

N A - N o t A n a l y z e d
U - I n d i c a t e s the parameter was a n a l y z e d for but not d e t e c t e d .
J - I n d i c a t e s an e s t imat ed value between the MDL and R e p o r t i n g L i m i t .
E - Identi f ie s p a r a m e t e r s whose concentrat ions exceed the u p p e r l evel o f
the c a l i b r a t i o n range of the ins trument.
D - I n d i c a t e s the s a m p l e was r eana lyz ed at a h i g h e r d i l u t i o n .
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TABLE 4-4
G r o u n d w a t e r I n t r i n s i c B i o d e g r a d a t i o n I n d i c a t o r R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

PARAMETERS UNITS
MW-01

04/11/00
(9'-24-)

MW-01 (Dilution)
04/11/00

<9'-24-)
MW-03
12/13/99

(14.3'-24.3')
MW-07

12/14/1999
(15--25')

MW-08
12/14/1999

(11.6--21.61)
MW-24

12/14/1999
(10.5--20.5-)

A l k a l i n i t y ( a s C a C O 3 ) ( m g / l )
A m m o n i a ( a s N ) ( m g / l )
Biochemi ca l Oxygen Demand ( m g / l )
Carbon D i o x i d e ( m g / l )
C h e m i c a l Oxygen Demand ( m g / l )
C h l o r i d e ( m g / l )
I r o n ( D i s s o l v e d ) ( m g / l )
M a n g a n e s e ( D i s s o l v e d ) ( m g / l )
M e t h a n e ( m g / l )
N i t r a t e ( a s N ) ( m g / l )
O r t h o p h o s p h a t e ( m g / l )
S u l f a t e a s ( S O 4 ) ( m g / l )
T o t a l Organic Carbon ( m g / l )

460
0.03 U
2.0 U
61 EB
20 U
68
2.8

0.48
1.1

0.05 U
0.23
5.0 U
6.0

N A
N A
N A
59 DB

N A
N A
N A
N A
N A
N A
N A
N A
N A

470
0.05
8.1
12
20 U
29

0.013 B
0.3

0.047 U
0.05 U
0.16
36
5.6

250
0.11
2.0 U
9.7
20 U
5.5
0.7
3.2

0.047 U
0.05 U
0.1
61
8.3

390
0.031

2.0 U
5.4
20 U
8.5

0.033 B
0.56

0.047 U
0.05 U
0.14

15
2.8

360
0.067

2.0 U
18
20 U
11

0.77
1.1

0.32
0.34
0.18

17
4.5

N A - N o t A n a l y z e d
U - I n d i c a t e s the parameter was a n a l y z e d for but not d e t e c t e d .
J - I n d i c a t e s an e s t imat ed value between the MOL and R e p o r t i n g L i m i t .
E - Identi f ie s paramet er s whose c o n c e n l i a l i o n s exceed the u p p e r l evel o f
the c a l i b r a t i o n range of the in s ta lment .
D - I n d i c a t e s the sample was reanalyzed at a higher d i l u t i o n .
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TABLE 4-4
G r o u n d w a t e r I n t r i n s i c B i o d e g r a d a t i o n I n d i c a t o r R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

PARAMETERS UNITS
MW-25

04/11/00
(7.75--17.75')

MW-26
04/11/00

(8.25'-18.25')
OW-02

12/14/1999
(15'-20-)

OW-02 (Dilution)
12/14/1999

(15--20')
OW-07

12/13/1999
{11.W-16.W)

OW-10
12/13/1999

(18--23-)

A l k a l i n i t y ( a s C a C O 3 ) ( m g / l )
Ammonia ( a s N ) ( m g / l )
Biochemica l Oxygen Demand ( m g / l )
Carbon D i o x i d e ( m g / l )
Chemical Oxygen Demand (mg/ l)
C h l o r i d e ( m g / l )
I r o n ( D i s s o l v e d ) ( m g / l )
Mangane s e ( D i s s o l v e d ) ( m g / l )
M e t h a n e ( m g / l )
N i t r a t e ( a s N ) ( m g / l )
O r t h o p h o s p h a t e ( m g / l )
S u l f a t e a s ( S O 4 ) ( m g / l )
T o t a l Organi c Carbon ( m g / l )

300
0.03 U
2.0 U
40
20 U
56

0.27
0.39
0.02
0.13

0.071
72
2.8

450
0.03 U
2.8
34
20 U
37
1.5

0.58
0.022
0.05 U

0.086
38
5.8

410
0.19

32
100 E
120
14
5.0
4.5
14

0.05 U
0.17

24
49

N A
N A
N A

110000 D
N A
N A
N A
N A
N A
N A
N A
N A
N A

230
0.03 U
8.6
12
20 U
130

0.05 U
0.022

47 U
14

0.074
140
2.3

410
0.04
45
17

160
49
1.3
1.1

0.17
0.05 U
0.18

5.0 U
42

N A - N o t A n a l y z e d
U - I n d i c a t e s the parame t e r was a n a l y z e d (or but not d e t e c t e d .
J • I n d i c a t e s an e s t i m a t e d value between the MDL and R e p o r t i n g L i m i t .
E - Identi f i e s p a r a m e t e r s whose concentrat ions exceed the u p p e r l e v e l o f
the c a l i b r a t i o n range of the ins trument.
D - I n d i c a t e s the s a m p l e was r eana lyzed at a h igh er d i l u t i o n .
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T A B L E 4-5
E v a l u a t i o n o f N a t u r a l A t t e n u a t i o n

E l e c t r o n A c c e p t o r s and I n o r g a n i c M e t a b o l i c B y - P r o d u c t s in G r o u n d w a t e r
V e r i f i c a t i o n o f Groundwat er F a t e and T r a n s p o r t Evalua t i on

S o u t h C a v a l c a d e S u p e r f u n d S i t e
H o u s t o n , T e x a s

Parameter

Dis so lv ed
Oxygen
( D O )

N i t r a t e

M a n g a n e s e

I r o n

S u l f a t e

M e t h a n e

Expected Behavior if
Natural Attenuation

is Occurring
(see Section 2.0)

H i g h e s t
c o n c e n t r a t i o n s in the
absence o f C O I s ,
d e p l e t e d in the
pre s ence o f C O I s a n d
n o n d e t e c t a b l e in the
CO I source area.
Q u a l i t a t i v e l y s i m i l a r
to d i s s o l v e d oxygen

Lowest c o n c e n t r a t i o n s
in b a c k g r o u n d ,
h i g h e s t in the source
area and gradual
decrease
d o w n g r a d i e n t .

Q u a l i t a t i v e l y s i m i l a r
to manganes e

Q u a l i t a t i v e l y s i m i l a r
to d i s s o l v e d oxygen

Q u a l i t a t i v e l y s i m i l a r
to mangane s e

Observed Behavior

DO measurements ( T a b l e 4-3) were all g e n e r a l l y
h i g h e r than e x p e c t e d , w i t h o n l y 4 o f t h e 32 f i e l d
mea sur ement s (by each o f the two m e t h o d s ) s h o w i n g
concentra t ions below 1 m g / L . Field measurements are
s u s p e c t and may be a f f e c t e d by s a m p l e contac t w i t h
a t m o s p h e r i c oxygen.

N o r t h e r n A r e a t r e n d s ( F i g u r e 4-7) were c o n s i s t e n t
w i t h e x p e c t e d b ehav i or , e x c e p t t h a t n i t r a t e was no t
d e t e c t e d in one o f the ba ckground w e l l s ( M W - 0 3 ) .
T h i s r e s u l t i s l i k e l y d u e t o t h e p r e s e n c e o f C O I s i n
g r o u n d w a t e r a t M W - 0 3 . Nitrate was a l s o no t d e t e c t e d
in most of the S o u t h e r n Area ( F i g u r e 4-8) s a m p l e s
whi ch i s c o n s i s t e n t w i t h e x p e c t e d b e h a v i o r , s ince C O I s
were p r e s e n t in a l l s a m p l e s .
N o r t h e r n Area t r e n d s ( F i g u r e 4-7) a r e c o n s i s t e n t w i t h
e x p e c t e d behavior. I n t h e S o u t h e r n A r e a ( F i g u r e 4 -
8), d a t a ar e a l s o c o n s i s t e n t w i t h e x p e c t e d b ehavior
e x c e p t that the h i g h e s t manganese c o n c e n t r a t i o n was
d e t e c t e d i n t h e b a c k g r o u n d w e l l ( M W - 0 7 ) . E l e v a t e d
mangane s e a t t h i s l o c a t i o n i s l i k e l y due to the pr e s enc e
(and b i o d e g r a d a t i o n ) o f C O I s (see F i g u r e 4-3).
N o r t h e r n A r e a and S o u t h e r n A r e a t r e n d s ar e
c o n s i s t e n t w i th e x p e c t e d b ehav i or ( F i g u r e s 4-7 and 4-
8, r e s p e c t i v e l y ) .
N o r t h e r n A r e a and S o u t h e r n A r e a t r e n d s ar e
cons i s t en t wi th e x p e c t e d behavior ( F i g u r e s 4-7 and 4-
8, r e s p e c t i v e l y ) .
N o r t h e r n A r e a t r e n d s ( F i g u r e 4-7) a r e c o n s i s t e n t w i th
e x p e c t e d behavior. M i n i m a l m e t h a n e was d e t e c t e d in
S o u t h e r n A r e a s a m p l e s ( F i g u r e 4-8) i n d i c a t i n g that
g r o u n d w a t e r in t h i s area i s more o x i d i z i n g .

Implications
with Regard
to GFTER

Conclusions
I n c o n c l u s i v e

S u p p o r t s t h e
G F T E R
c o n c l u s i o n s

S u p p o r t s t h e
G F T E R
c o n c l u s i o n s

S u p p o r t s t h e
G F T E R
c o n c l u s i o n s
S u p p o r t s t h e
G F T E R
c o n c l u s i o n s
S u p p o r t s t h e
G F T E R
c o n c l u s i o n s
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T A B L E 4-6
E v a l u a t i o n o f N a t u r a l A t t e n u a t i o n

Genera l G r o u n d w a t e r G e o c h e m i s t r y P o t e n t i a l l y R e l a t e d t o B i o d e g r a d a t i o n
V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n

S o u t h C a v a l c a d e S u p e r f u n d S i t e
H o u s t o n , T e x a s

Parameter

O x i d a t i o n /
R e d u c t i o n
P o t e n t i a l
(ORP)
Carbon
d i o x i d e

p H

A l k a l i n i t y

A m m o n i a

Ortho-
p h o s p h a t e

C o n d u c t i v i t y

C h l o r i d e

Expected Behavior if
Natural Attenuation

is Occurring
H i g h e s t r e a d i n g s i n b a c k g r o u n d ,
l owe s t in the source area, and
g r a d u a l increase d o w n g r a d i e n t
of the source area.
Lowes t c o n c e n t r a t i o n in
b a c k g r o u n d , h i g h e s t in th e
source area, g r a d u a l decrea s e
d o w n g r a d i e n t of the source area.
H i g h e s t r e a d i n g i n b a c k g r o u n d ,
l owe s t in the source area, and
gradual increase d o w n g r a d i e n t
of the source area; s t r o n g t r e n d s
not e x p e c t e d .
Lowes t c o n c e n t r a t i o n s in
b a c k g r o u n d , h i g h e s t in th e
source area, g r a d u a l d e c r ea s e
d o w n g r a d i e n t of the source area;
s t r o n g t r e n d s no t e x p e c t e d .
Lowest c o n c e n t r a t i o n s in
b a c k g r o u n d , h i g h e s t in the
source area, and g r a d u a l
decrease d o w n g r a d i e n t o f th e
source area.
H i g h e s t c o n c e n t r a t i o n i n
b a c k g r o u n d , l owe s t in the
source area, and g r a d u a l
increase d o w n g r a d i e n t of the
source area.
N o e x p e c t a t i o n ; general
background i n f o r m a t i o n
N o e x p e c t a t i o n ; g enera l
background i n f o r m a t i o n

Observed Behavior

N o r t h e r n A r e a a n d S o u t h e r n
A r e a t r e n d s are c o n s i s t e n t w i t h
e x p e c t e d b ehav i or ( F i g u r e s 4 -9
and 4-10, r e s p e c t i v e l y ) .
N o r t h e r n A r e a a n d S o u t h e r n
A r e a t r e n d s are c o n s i s t e n t w i t h
e x p e c t e d b e h a v i o r ( F i g u r e s 4 - 9
and 4-10, r e s p e c t i v e l y ) .
S y s t e m a t i c t r e n d s are not
a p p a r e n t .

S y s t e m a t i c t r e n d s are not
a p p a r e n t .

S y s t e m a t i c t r e n d s are not
a p p a r e n t .

S y s t e m a t i c t r e n d s are not
a p p a r e n t .

N o t a p p l i c a b l e

N o t a p p l i c a b l e

Implication with Regard
to GFTER Conclusions

S u p p o r t s t h e G F T E R
c o n c l u s i o n s

S u p p o r t s t h e G F T E R
c o n c l u s i o n s

I n c o n c l u s i v e

I n c o n c l u s i v e

I n c o n c l u s i v e

I n c o n c l u s i v e

N o t a p p l i c a b l e

N o t a p p l i c a b l e
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T A B L E 4-7
E v a l u a t i o n o f S u r r o g a t e Paramet er s t o T e s t f or the Presence o f C O I s and

Organic By-Produc t s in G r o u n d w a t e r
V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n

S o u t h C a v a l c a d e S u p e r f u n d S i t e
H o u s t o n , T e x a s

Parameter

T o t a l Organic
Carbon ( T O C )

C h e m i c a l
Oxygen
Demand ( C O D )

B i o c h e m i c a l
Oxygen
Demand (BOD)

Expected Behavior if
Natural Attenuation

is Occurring
Lowe s t c o n c e n t r a t i o n
in b a c k g r o u n d ,
h i g h e s t in the source
area, and gradual
decrease
d o w n g r a d i e n t o f t h e
source area.
Behavior is to
e x p e c t e d to be s i m i l a r
t o T O C .

Behavior is to
e x p e c t e d to be s i m i l a r
to T O C .

Observed Behavior

N o r t h e r n A r e a a n d S o u t h e r n Area t r e n d s
are c o n s i s t e n t w i t h e x p e c t e d b ehav ior
( F i g u r e s 4-9 and 4-10, r e s p e c t i v e l y ) . F u r t h e r
i n d i c a t e s that s u b s t a n t i a l q u a n t i t i e s o f
organic m e t a b o l i c b y - p r o d u c t s are not
a c c u m u l a t i n g in g r o u n d w a t e r as a r e s u l t of
C O I b i o d e g r a d a t i o n .
N o r t h e r n A r e a a n d S o u t h e r n A r e a t r e n d s
a r e c o n s i s t e n t w i t h e x p e c t e d b ehav ior ( T a b l e
4-4). F u r t h e r i n d i c a t e s tha t s u b s t a n t i a l
q u a n t i t i e s o f organic m e t a b o l i c b y - p r o d u c t s
are not a c c u m u l a t i n g in g r o u n d w a t e r as a
r e s u l t o f C O I b i o d e g r a d a t i o n .
N o r t h e r n A r e a a n d S o u t h e r n A r e a t r e n d s
are c o n s i s t e n t w i t h e x p e c t e d behavior
( F i g u r e s 4-9 and 4-10, r e s p e c t i v e l y ) . F u r t h e r
i n d i c a t e s tha t s u b s t a n t i a l q u a n t i t i e s o f
organic m e t a b o l i c b y - p r o d u c t s are not
a c c u m u l a t i n g in groundwat er as a r e su l t of
C O I b i o d e g r a d a t i o n .

Implication with
Regard to GFTER

Conclusions
S u p p o r t s t h e
G F T E R c o n c l u s i o n s

S u p p o r t s t h e
G F T E R c o n c l u s i o n s

S u p p o r t s t h e
G F T E R c o n c l u s i o n s
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T A B L E 4-8
E v a l u a t i o n o f N a t u r a l A t t e n u a t i o n

I n d i c a t o r s o f Microbia l Charac t e r i s t i c s in S o i l s
V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n

S o u t h C a v a l c a d e S u p e r f u n d S i t e
H o u s t o n , T e x a s

Parameter

P L F A - Biomass
content

P L F A -
C o m m u n i t y
d i v e r s i t y

P L F A - P r i n c i p a l
c o m p o n e n t s
a n a l y s i s

P L F A - G r o w t h
phase

P L F A -
M e m b r a n e
p e r m e a b i l i t y

Expected Behavior if
Natural Attenuation

is Occurring
Lowest c o n c e n t r a t i o n s in
b a c k g r o u n d , h i g h e s t w i t h i n
t h e p l u m e

B i o d e g r a d a t i o n proc e s s
may enhance d i v e r s i t y of a
m i c r o b i a l c o m m u n i t y under
some c o n d i t i o n s

S e p a r a t i o n e x p e c t e d
between b a c k g r o u n d and
p l u m e s a m p l e s

S a m p l e s f r o m w i t h i n t h e
p l u m e are e x p e c t e d to show
that microbes are growing
more r a p i d l y than tho s e in
background s a m p l e s .
S a m p l e s f r o m w i t h i n t h e
p l u m e are e x p e c t e d to show
that m i c r o b i a l membranes
are less p ermeab l e than
tho s e in background
s a m p l e s , due t o a d a p t a t i o n
t o p l u m e c o n d i t i o n s .

Observed Behavior

S o m e c o n s i s t e n c y w i t h e x p e c t e d
t r e n d s was ob s erved: the l owe s t
biomass was observed for MW-
07 wh i ch a l s o c o n t a i n e d the
lowe s t c o n c e n t r a t i o n s o f C O I s i n
g r o u n d w a t e r .
S o m e c o n s i s t e n c y w i t h e x p e c t e d
t r e n d s was ob s e rved; the s a m p l e
f r o m M W - 0 7 a p p e a r e d to have a
r e l a t i v e l y unique c ommuni ty
s t ruc tur e , and a l s o c o n t a i n e d the
l o w e s t c o n c e n t r a t i o n s o f C O I s i n
g r o u n d w a t e r .
C o n s i s t e n t w i t h e x p e c t e d
behavior: t h e s a m p l e f r o m M W -
07 p l o t t e d s e p a r a t e l y f r o m the
o ther s a m p l e s . G r o u n d w a t e r at
M W - 0 7 c o n t a i n e d t h e l owe s t
c o n c e n t r a t i o n s o f C O I s .
S y s t e m a t i c t r e n d s are not
a p p a r e n t .

S o m e c o n s i s t e n c y w i t h e x p e c t e d
t r e n d s was ob s erved: s a m p l e s
w i t h t h e h i g h e s t c o n c e n t r a t i o n s
o f C O I s ( D P N - L 1 , D P N - L 2 ,
D P S - L I ) t e n d e d t o show a
decrease in membrane
p e r m e a b i l i t y .

Implication with Regard
to GFTER Conclusions

S u p p o r t s t h e G F T E R
c o n c l u s i o n s , a l t h o u g h
s u p p o r t i v e t r end s are not
s trong.

S u p p o r t s t h e G F T E R
c o n c l u s i o n s , a l t h o u g h
s u p p o r t i v e t r e n d s are not
strong.

S u p p o r t s t h e G F T E R
c o n c l u s i o n s

I n c o n c l u s i v e

S u p p o r t s t h e G F T E R
c o n c l u s i o n s , a l t h o u g h
s u p p o r t i v e t r e n d s are not
strong.
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T A B L E 4-8
E v a l u a t i o n o f N a t u r a l A t t e n u a t i o n

I n d i c a t o r s o f M i c r o b i a l C h a r a c t e r i s t i c s i n S o i l s
V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n

S o u t h C a v a l c a d e S u p e r f u n d S i t e
H o u s t o n , T e x a s

Parameter

N a p h t h a l e n e
d e g r a d i n g gene

Expected Behavior if
Natural Attenuation

is Occurring
Lowest concentration in
b a c k g r o u n d , h i g h e s t in the
source area, and g r a d u a l
decrease d o w n g r a d i e n t o f
the source area.

Observed Behavior

A n a l y s i s c ou ld not be conducted
due to the pre s ence of a n a l y t i c a l
i n t e r f e r e n c e s ( s e e A p p e n d i x E )

Implication with Regard
to GFTER Conclusions

N o t a p p l i c a b l e
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T A B L E 4-9
Data Record for PAHs and B T E X Detec t ed a t MW-01

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

Detected Compound

N a p h t h a l e n e
A c e n a p h t h e n e
P h e n a n t h r e n e
I n d e n o ( 1,2,3-
c d ) p y r e n e
D i b e n z o ( a . h )
anthracene
B e n z o ( g , h . i ) p e r y l e n e
2 - M e t h y l n a p h t h a l e n e
F l u o r e n e
A n t h r a c e n e
F l u o r a n t h e n e
Pyrene

GFTER
Verification

Concentration
(ug/L)

340
14

2 . 8 J B
1 . 2 J B

<10

1 . 3 J B
15

4.7J
0.76J
0 . 5 8 J
<10

RI Concentration
Round I

(ug/L)

3100
1 1 0 J
2 8 J

<400

<400

<400
1 1 0 J
47J

<400
<400
<400

RI Concentration
Round 2

(ug/L)

3400
170
50

<50

<50

<50
170
64

<50
<50
<50

Pre-Design
Sampling

(ug/L)

1600
65
26
<10

<10

<10
—
43
<1
<1
<1

N o t e : ( J ) = E s t i m a t e d c onc en tra t i on between method d e t e c t i o n l i m i t a n d r e p o r t i n g l i m i t .
(B) = C o n s t i t u e n t d e t e c t e d in method b l a n k .

- a l l c o n c e n t r a t i o n v a l u e s in u n i t s o f ug /L
- b o l d and i t a l i c i z e d numbers r epr e s en t th e m a x i m u m c o n c e n t r a t i o n s measured d u r i n g h i s t o r i c a l
s a m p l i n g
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T A B L E 4-10
Data Record for PAHs and BTEX Detected at MW-08

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

Detected Compound

N a p h t h a l e n e
A c e n a p h t h e n e
Phenanthrene
I n d e n o ( 1 , 2 ,3- cd)pyrene
D i b e n z o ( a , h ) anthracene
B e n z o ( g , h , i ) p e r y l e n e
2 - M e t h y l n a p h t h a l e n e
F l u o r e n e
Anthracene
F l u o r a n t h e n e
Pyrene

GFTER Verification
Concentration

(ug/L)
7.3J

0 . 3 1 J
0 . 6 1 J

2.9J
2 . 9 J
3 . 3 J

0 . 5 1 J
<10
<10
<10
<10

RI Concentration
Round 1

(ug/L)
24
22
57

<10
<10
<10

7
20
7J
19
13

RI Concentration
Round 2

(ug/L)
2J

1 2 J
25

<20
<20
<20
~

4J
7J

1 5 J
15J

N o t e : ( J ) = E s t i m a t e d c o n c e n t r a t i o n between me thod d e t e c t i o n l i m i t a n d r e p o r t i n g l i m i t .
- a l l c o n c e n t r a t i o n v a l u e s in u n i t s o f u g / L
- b o l d and i t a l i c i z e d numbers r epre s en t th e m a x i m u m c o n c e n t r a t i o n s measured d u r i n g h i s t o r i c a l
s a m p l i n g
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T A B L E 4-11
C o m p a r i s o n o f C O I C o n c e n t r a t i o n s wi th G F T E R M o d e l R e s u l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n T e x a s

Sampling Point with
Largest

Concentration at
Given Distance

Distance
from

Source1 (ft)
Benzene (ug/L)

Measured2 GFTER3

Naphthalene (ug/L)

Measured2 GFTER3

N o r t h e r n Area
OW-02
D P N - L 2
D P N - L 3
M W - 0 1
D P N - T S 1
M W - 2 4
M W - 2 5

0
85

185
250
555
420
750

16 3799
30 932
20 229
4.1 56
13 ~05

1.8 3
2.6/<1.0 ~05

11000 12730
6300 6917
6400 3759
340 2043

7400 237
630 603
<10 58

S o u t h e r n Area
OW-10
D P S - L I
D P S - T O
M W - 0 8

0
50

135
320

650 3799
10 770

6.9 32
<1 ~05

24000 12730
4000 1 1 1 0
270 8

7.3 J4 ~05

N o t e s :
1. S o u r c e a s s u m p t i o n s / l o c a t i o n i s i d e n t i c a l t o tha t used in th e GFTER. D i s t a n c e s measured f r o m

assumed source t o ac tual m o n i t o r e d l o c a t i o n . C o r r e s p o n d i n g d i s t a n c e s f o r t h e m o d e l e d G F T E R
c o n c e n t r a t i o n s a p p r o x i m a t e ac tual measured d i s t a n c e s t o m o n i t o r i n g l o c a t i o n s .

2. Based on a n a l y s i s o f s a m p l e s c o l l e c t e d for the current e v a l u a t i o n
3. Based on mode l runs f r o m the GFTER; m o d e l o u t p u t i s p r o v i d e d in A p p e n d i x H
4 . ( J ) = E s t i m a t e d c o n c e n t r a t i o n between method d e t e c t i o n l i m i t a n d r e p o r t i n g l i m i t .
5. S i m u l a t e d va lue a p p r o a c h e s zero.
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TABLE 5-1
Summary of Decision Rule Resu l t s

V e r i f i c a t i o n o f G r o u n d w a t e r F a t e a n d T r a n s p o r t E v a l u a t i o n
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s

Parameter Comparison to Criteria GFTER Implications
S a m p l i n g t o V e r i f y M o d e l i n g A s s u m p t i o n s
H y d r a u l i c G r a d i e n t
G r o u n d w a t e r F l o w Dire c t i on
A q u i f e r O r g a n i c C a r b o n C o n t e n t
A q u i f e r P o r o s i t y
A q u i f e r B u l k D e n s i t y
Product S p e c i f i c G r a v i t y
P r o d u c t V i s c o s i t y
P r o d u c t I n t e r f a c i a l T e n s i o n
P o t e n t i a l G r o u n d w a t e r U s a g e

Below Range ( N o r t h ) ; w i t h i n Range ( S o u t h )
W i t h i n H i s t o r i c Range o f G r o u n d w a t e r F l o w D i r e c t i o n s

G F T E R Range O v e r l a p s 9 5 % C o n f i d e n c e I n t e r v a l
G F T E R V a l u e > 9 5 % C o n f i d e n c e I n t e r v a l

G F T E R <95% C o n f i d e n c e I n t e r v a l
9 5 % C o n f i d e n c e I n t e r v a l wi th in G F T E R Range
9 5 % C o n f i d e n c e I n t e r v a l w i t h i n G F T E R Range

I m m o b i l e Based on 95% C o n f i d e n c e I n t e r v a l and H y d r a u l i c s
G r o u n d w a t e r U s e H i g h l y U n l i k e l y

G F T E R i s P r o t e c t i v e ( N o r t h ) ; S u p p o r t s G F T E R ( S o u t h )
S u p p o r t s G F T E R

F o c U s e d i n G F T E R M o d e l I s A p p r o p r i a t e a n d R e p r e s e n t a t i v e
P o r o s i t y I s Le s s T h a n Pre sumed i n G F T E R

G F T E R I s P r o t e c t i v e
S u p p o r t s G F T E R
S u p p o r t s G F T E R
S u p p o r t s G F T E R
S u p p o r t s G F T E R

G r o u n d w a t e r S a m p l i n g t o E v a l u a t e N a t u r a l A t t e n u a t i o n o f D i s s o l v e d - P h a s e C o n s t i t u e n t s
P l u m e Core L o c a t i o n ( B T E X a n d P A H s )
I n t r i n s i c B i o d e g r a d a t i o n
Downgradient Extent of COI

G F T E R M o n i t o r i n g L o c a t i o n s w i t h i n P l u m e Core
C o n s i s t e n t w i th B i o d e g r a d a t i o n

Concentra t ions Cons i s t ent with G F T E R M o d e l i n g

S u p p o r t s G F T E R
S u p p o r t s G F T E R
S u p p o r t s G F T E R

P : \ a a p r o j e c t s \ 1 b e a z e r \ s o c a v a l c a d e \ g f t e r v e r i f i c a t i o n \ d e c i s i o n rule r e s u l t s . x l s Page 1 of 1
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a. Plume growth: dissolution, advection, dispersion

b. Redox zonation of primary electron acceptors

C02 SO,

c. Zonation of biodegradation potential most

least

d. Steady state plume configuration

most

Rate of mass flux into plume = Rate of biodegradation

Note: Plan-view of the conceptual model for natural attenuation of aerobically
degradable compounds in groundwater: a) plume expands through dissolution from an
organic source (e.g., creosote) followed by advection and outward dispersive mixing of
plume compounds; inward dispersive mixing of mobile electron acceptors also occurs
b) preferential utilization of electron acceptors causes redox zonation c) general
dependence of biodegradation on redox condition causes zonation of biodegradation
potential d) plume stabilizes as the overall rate of biodegradation approaches the rate of
source dissolution.
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FIXTn> BY- (MIC mM& 1 VERSKMfc MM) 12 FnLf WME: OU) tf\l <KNl̂ T\t<TBtfVf10— I-M-MB

WATER WELL DATA

MO.
1
2
3
4-
5
6
7
8
9

OWNER

D. ADAMS
T.V. TRAN
C.G. VAUGHN
CITY OF HOUSTON
GOODWILL INDUSTRIES
RAINBO BAKERY
CITY OF HOUSTON
HGCSD
HGCSD

DEPTH

175'
363'
292'
2080'
561'
345'
1993'
1033'
487'

DIAMETER (IN.)

6.75"
6.75"
6.75"
12"

7.875"
6.75"
1 2.75"
7.875"
7.875"

STATUS

DOMESTIC
DOMESTIC
DOMESTC
PUBLIC SUPPLY
PUBLIC SUPPLY/DOMESTIC
DOMESTIC
PUBLIC SUPPLY
TEST WELL
TEST WELL

WATER WELL DATA

HO.
24
25
26
27
28
29
30
31
32

OWNER

C.C. HERN
A5CRETE, INC.
METAL ENTERPRISES, INC.
PHIL MADDOX
BIG STATE FREIGHT
CHERRY DEMOLITION-METRO
CHERRY DEMOLITION-METRO
C.G. VAUGHN
DONALD HALL

DEPTH

248'
167'
200'
174'
410'
48'
47'

"2921

240'

DIAMETER (IN.)

3.88"
6.75"
4.75"
B.75"
6.75"
2"
2"

•6.75"
6"

STATUS

DOMESTIC
DOMESTIC
IRRIGATION
DOMESTIC
DOMESTIC
ABANDONED
ABANDONED
TfiMtSTfc
IRRIGATION

N

10
11
12
13
14
15
16
17
18
19
20
21

23

HGCSD
HGCSD
HGCSD
HGCSD
HGCSD
HGCSD
CITY OF HOUSTON
HUNT FOODS
M. AUGUSTINE
M&N WELL SERVICE
HOUSTON INTL TELEPORT
MIS-LOCATED
KENT WONG
HENRY BAKER

299'
1596
48T
1035
298'
2170'
1291
782'
61'

346'

502'
378'

7.875"
2.5
2.5
2.5
2.5"
5.5"

12.75

6.75"
4.75

4.0
4.5"

TEST WELL
UNUSED
UNUSED
UNUSED
UNUSED
UNUSED
UNUSED
INDUSTRIAL
DOMESTIC
DOMESTIC
PUBLIC SUPPLY
MIS-LOCATED
INDUSTRIAL
DOMESTIC

33
34
35
36
37
38
39

CAROL HARBOR
OLDS PRESS Sc FORGE
OLDS PRESS & FORGE
SOUTHWESTERN PLATING CO.
J.D. PRICHARD
AM. PUMP 4 WELL
CITY OF HOUSTON

82'
302'
302
462'
167'
42'

1980

6.75
6.75

12.75"

DOMESTIC
INDUSTRIAL
INDUSTRIAL
INDUSTRIAL
DOMESTIC
DOMESTIC
PUBLIC SUPPLY

TEXAS

LEGEND

WATER WELL LOCATION

WATER WELL ABANDONED OR UNUSED

NEVER EXISTED (PREVIOUSLY MIS-LOCATES)
VERIFIED BY WELL LOG

QUADRANGLE LOCATION

A REFERENCE: USGS 7.5 MINUTE TOPOGRAPHIC
/\

REV |DATE DESCRIPTION APPD

OF SETTECAST, TEXAS - 19BZ
ROSSLYN FARMS

CARNEQE. PA 15106

WATER WELL LOCATION MAP
DRAWMG NUMBER

FIGURE 3-6

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVNIA

DRWN: BJS DATE: 7/21/00
CHKD: JRH DATE: 7/21/00

DATE: 7/21/00
T-ZOOO"

GROUMXtfVBhr
INSIGHT

VERIFICATION OF GROUNDWATER
FATE AND TRANSPORT EVALUATION

SOUTH CAVALCADE SUPERFUND SITE
HOUSTON, TEXAS
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VERSION: ACAD 14
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ISSUE DATE:
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APPD: JSZ DATE: 7/21/00
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DRAWING NUMBER
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FIGURE 4-3
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Ntate (mflft.) | /-, — ĵ pKJ^b 1 «% i> n ...£ « ^ A x?.

5Methane (mg/L) «

A
A
A

REV | DATE DESC

%0K oaiiipiing ruiiu uunuenirdiiun

g^ *b ajate (mfll)

O NofMJetect (value plotted at reporting limit)

RIPTION APPD

KEY ENVIRONMENTAL, INC. ISSUE DATE:

ROSSLYN FARMS
INDUSTRIAL PARK
1200 ARCH ST.. SUITE 200
CARNEQE, PA 15106

0 100 200

I F^ r»—

400

•̂ ^ FEET

BEAZER EAST, INC.
PITTSBURGH, PENNSYLVANIA

DRWN: Ma DATE: 7/21/00 fjjS ĵjJjjjJ
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Verification of Groundwater Fate and Transport Evaluation
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Appendix A
Verification of Groundwater Fate and Transport Evaluation

South Cavalcade Superfund Site
Houston, Texas____________________________________________________July 31, 2000

H y d r a u l i c G r a d i e n t s and Groundwat er F l o w Directions
Groundwater p o t e n t i o m e t r i c measurements were ob ta ined for the s h a l l o w s i l t y sand unit using an
e l e c t r o n i c water l eve l i n d i c a t o r t a p e graduat ed in h u n d r e d t h s o f f e e t .
Organic Carbon C o n c e n t r a t i o n
S o i l s a m p l e s were c o l l e c t e d f r o m wi thin the a q u i f e r in the north and south areas of the s i t e by using
direct push techniques (e .g . G e o p r o b e ) . The s a m p l e s were c o l l e c t e d f r o m f o u r d i r e c t - p u s h boring
l o ca t i on s , two in the north area (DPN-TN3 & DPN-TS3) and two in the south area (DPS-TN3 &
DPS-TS3). T h e r e were two s a m p l e s taken f r o m each boring l o c a t i o n , one f r o m the u p p e r h a l f and
one f r o m the lower h a l f o f the s i l t y sand unit. I m m e d i a t e l y a f t e r the s a m p l e s were c o l l e c t e d they
were p l a c e d on ice and s h i p p e d by way of F e d e r a l E x p r e s s to STL Savannah Labora tor i e s wi th in the
h o l d i n g t imes f o r analyse s .
P h y s i c a l P r o p e r t i e s o f t h e A q u i f e r M a t r i x
S o i l s a m p l e s were c o l l e c t e d f r o m within the a q u i f e r in the north and south areas of the s i t e by u s ing
direct push t e chnique s (e .g . G e o p r o b e ) . The s a m p l e s were c o l l e c t e d f r o m f o u r d i r e c t - p u s h boring
l o c a t i o n s , two in the north area (DPN-TN3 & DPN-TS3) and two in the south area (DPS-TN3 &
DPS-TS3). T h e r e were two s a m p l e s taken f r o m each bor ing l o c a t i o n , one f r o m the u p p e r h a l f and
one f rom the lower h a l f of the s i l t y sand unit. I m m e d i a t e l y a f t e r the sample s were c o l l e c t e d they
were p l a c e d on ice and s h i p p e d by way of F e d e r a l E x p r e s s to G e o t e c h n i c s Labora tor i e s for analyses .
D N A P L P r o p e r t i e s
A total o f f o u r DNAPL s a m p l e s were c o l l e c t e d to eva luat e the DNAPL p h y s i c a l p r o p e r t i e s . One
s a m p l e was c o l l e c t e d f r om each o f the f our e x i s t i n g DNAPL recovery w e l l s . The sequence o f
recovery w e l l s s a m p l e d were, R W S - 1 , R W S - 2 , R W S - 5 , and R W N - 4 . T h e s e s a m p l e s were c o l l e c t e d
on the same day, then they were p i ck ed up by a l a b o r a t o r y r epre s en ta t iv e f r o m T e x a s O i l t e c h
Labora tor i e s f o r analyse s .
P l u m e Core L o c a t i o n
Groundwater s a m p l e s for B T E X and PAH analyse s were c o l l e c t e d a l o n g transec t s that were l o ca t ed
transverse to groundwater f l o w d i r e c t i o n and d i r e c t l y downgradient of the north and south P D S A s .
S e v e n s a m p l e l o c a t i o n s were s e l e c t e d in each area to d e f i n e the p l u m e core in the north and south
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areas. The s a m p l e p o i n t s were named and l o c a t e d as f o l l o w s :
Direct Push N o r t h - T r a n s e c t 0 (DPN-TO)
Loca t ed on the assumed axis of the north p l u m e .
Direct Push N o r t h - T r a n s e c t N o r t h 1 -3 (DPN-TN1 - DPN-TN3).
T h e s e p o i n t s are l o ca t ed north o f DPN-TO, DPN-TN 1 be ing the c l o s e s t and DPN-TN3 being
the f a r t h e s t .
Direct Push N o r t h - Trans e c t S o u t h 1 -3 (DPN-TS1 - DPN-TS3).
T h e s e p o i n t s are located south of D P N - T O , DPN-TS 1 being the c lo se s t and DPN-TS3 being
the f a r t h e s t .
Direct Push S o u t h - Trans e c t 0 (DPS-TO)
Located on the assumed axis of the south p l u m e .
Direct Push S o u t h - T r a n s e c t N o r t h 1 - 3 ( D P S - T N 1 - D P S - T N 3 ) .
T h e s e p o i n t s a r e l o c a t e d north o f D P S - T O , D P S - T N 1 be ing t h e c l o s e s t a n d D P S - T N 3 being
the f a r t h e s t .
Direct Push S o u t h - T r a n s e c t S o u t h 1 -3 (DPS-TS1 - DPS-TS3).
T h e s e p o i n t s ar e l o ca t ed s ou th o f DPS-TO, DPS-TS 1 be ing th e c l o s e s t and DPS-TS3 being
the f a r t h e s t .

• All p o i n t s are spaced a p p r o x i m a t e l y 40 f e e t apart.
S a m p l e s were c o l l e c t e d f r o m the s h a l l o w , saturated, s i l t y sand unit as c on f i rmed by s t r a t i g r a p h i c
l o g g i n g ( A p p e n d i x B). Groundwater sample s were c o l l e c t e d at two f o o t intervals throughout the
saturated p o r t i o n o f the s i l t y sand unit. The s a m p l e s were c o l l e c t e d through low d e n s i t y p o l y e t h y l e n e
tub ing , s iphoned by a syringe. I m m e d i a t e l y a f t e r the s a m p l e s were c o l l e c t e d they were taken to the
M o b i l e Laboratory that was o n - S i t e to be analyzed for benzene and n a p h t h a l e n e .
A f t e r rece iving the a n a l y t i c a l r e s u l t s f r o m the M o b i l e Laboratory, t emporary one inch PVC
piezometer s were p l a c e d at each p o i n t with two f o o t screened in t e rva l s at the greates t concentrat ion
of benzene and/or n a p h t h a l e n e . Groundwater s a m p l e s were c o l l e c t e d f r o m the temporary
pi ezomet er s at each l o c a t i o n us ing a p e r i s t a l t i c p u m p . I m m e d i a t e l y a f t e r the s a m p l e s were c o l l e c t e d
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they were p l a c e d on ice and then s h i p p e d by way of F e d e r a l E x p r e s s to STL Savannah Laborator i e s
within th e h o l d i n g times f or analyse s .
I n t r i n s i c B i o d e g r a d a t i o n
One round of groundwater b i o d e g r a d a t i o n i n d i c a t o r data were c o l l e c t e d f r o m s e l e c t l o c a t i o n s for the
MNA set and M i c r o b i a l set. G r o u n d w a t e r s a m p l e s were c o l l e c t e d by a p e i s t a l t i c p u m p and soi l
s ampl e s were c o l l e c t e d by direc t pu sh s a m p l i n g at the screened interval . I m m e d i a t e l y a f t e r the
sampl e s were c o l l e c t e d they were p l a c e d on ice. The s a m p l e s were s h i p p e d by way of F e d e r a l
Expre s s t o the a p p l i c a b l e laboratory wi th in the h o l d i n g t imes f or analyses .
Downgrad i en t Ext ent of COI
Groundwater s a m p l e s f or B T E X and PAH were c o l l e c t e d a t s a m p l e l o c a t i o n s l o n g i t u d i n a l l y a l ong
the e s t imated p l u m e cores of the north and south areas. F o u r s a m p l e p o i n t s were p l a c e d in the north
area:

Direct Push N o r t h - L o n g i t u d i n a l 1 & 2 ( D P N - L 1 & L 2 ) .
T h e s e p o i n t s are l o ca t ed u p g r a d i e n t and d i r e c t l y in l i n e wi th DPN-TO, D P N - L 1 being c l o s e s t
and D P N - L 2 being the f a r t h e s t .
Direct Push N o r t h - L o n g i t u d i n a l 3 & 4 (DPN-L3 & L4).
T h e s e p o i n t s ar e l o ca t ed u p g r a d i e n t and d i r e c t l y in l ine with DPN-TS1, D P N - L 3 being
c lo s e s t and D P N - L 4 Being f a r t h e s t .

• All p o i n t s are spaced a p p r o x i m a t e l y 40 f e e t apart.
In the south area there was only one s ampl e point p l a c e d , Direct Push S o u t h - L o n g i t u d i n a l 1 (DPS-
Ll). T h i s po in t i s l o ca t ed u p g r a d i e n t and d i r e c t l y in l i n e with DPN-TO, a p p r o x i m a t e l y 40 f e e t apart.
The s a m p l i n g proc edure s for these l o c a t i o n s were the same as de s cr ibed above, in the Plume Core
Locat ion sect ion.
Groundwater s a m p l e s were a l so c o l l e c t e d f r o m downgrad i en t moni t or ing w e l l s in both the north
( M W - 2 4 and M W - 2 5 ) and south areas ( M W - 0 8 and M W - 2 6 ) . M o n i t o r i n g w e l l s MW-24, M W - 2 5
and M W - 2 6 are new w e l l s . T h e s e w e l l s are l o ca t ed o f f - s i t e and downgradi en t of their r e spe c t iv e
P D S A s . Groundwat er s a m p l e s were c o l l e c t e d f r o m each o f these w e l l s u s ing a p e r i s t a l t i c pump.
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pump. I m m e d i a t e l y a f t e r the s a m p l e s were c o l l e c t e d they were p l a c e d on ice and then s h i p p e d by
way o f F e d e r a l Expre s s t o STL Savannah Laborator i e s w i t h i n the h o l d i n g t imes f or analyses.
S u p p l e m e n t a l L o c a t i o n s
Groundwater s a m p l e s for B T E X and PAH analyse s were c o l l e c t e d along the per imeter of the target
zones. Two sample locations were placed south of the south PDSA, located in the American
Warehouses f a c i l i t y . F o u r s a m p l e l o ca t i on s were p l a c e d in between the north and the south areas,
l o ca t ed onsite. U s i n g d ir e c t -pu sh me thod s , there were t emporary one inch PVC p i e zome t e r s p l a c e d
at each l o c a t i o n with a 2- f oo t screened interval at the bo t t om of the s i l t y sand unit. Groundwater
sample s were c o l l e c t e d f r o m each p i e zome t e r us ing a p e r i s t a l t i c p u m p . I m m e d i a t e l y a f t e r the
sample s were co l l e c t ed they were p lac ed on ice and then s h i p p e d by way of F e d e r a l Express to STL
Savannah Laboratorie s within the h o l d i n g t imes for analyse s .
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A P P E N D I X B
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jQfzzzr S t a r t e d : 1 2 / 0 1 / 9 9 B o r e h o l e I D : D P N - T O
C o m p l e t e d : 1 2 / 0 1 / 9 9 E l e v a t i o n : 51 .45 '

P r o j e c t N a m e : S o u t h C a v a l c a d e D a t u m : M e a n S e a Leve l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 2 0 . 5 '
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : Direct P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : J R H

co
o
a>

LiJ

-50

-45

-40

-35

-30

^
-C

a

5-

10-

_

15-

-

20-

d
(D
Q.EoGO

S S - 1

O>
OOn>

1

c:Z3oCJ>
o

CD

P u s h

S S 3 ^ H P u s h

J L
ss-5Brsh

^

CU

1 .2 ppm

0.3 ppm

1 .3 ppm

1 . 9 p p m

1 .8 ppm

a>
oo

GO
oo

S M

S M / S C

S M

CL

o
CJ
Q.a

O

y^//I f

M a t e r i a l D e s c r i p t i o n

G r a y i s h b rown, m o t t l e d ; f i n e S A N D w / s i l t ; dry.

G r a y i s h b rown, m o t t l e d ; f i n e S A N D w / s i l t ; d r y ( 0 . 2 ' ) .
G r a y i s h b r o w n , m o t t l e d ; c l a y e y S I L T w / f i n e s a n d ; dry.

G r a y i s h b r o w n ; s a n d y S I L T w / c l a y ; m o i s t .

G r a y i s h t a n ; f i n e S A N D ; m o i s t .

G r a y i s h t a n ; f i n e S A N D ; wet.
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I L F Y l M C O R P O R / I T E D

S t a r t e d : 1 2 / 0 1 / 9 9 Boreho l e I D : D P N - L 1
C o m p l e t e d : 1 2 / 0 1 / 9 9 E l e v a t i o n : 5 1 . 4 5 '

P r o j e c t N a m e : S o u t h C a v a l c a d e D a t u m : M e a n S e a Level
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 1 9 '
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : Direct P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : J Z
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M a t e r i a l D e s c r i p t i o n

Brownish gray, orange m o t t l e s ; c l a y e y S I L T , trace f i n e s a n d ; dry.

Brown g r a y , orange m o t t l e s ; c l a y e y S I L T , some f i n e s o n d ; dry.

Brown gray , orange m o t t l e s ; c layey S I L T , some f i n e s a n d ; dry.
Brown gray , some b l a c k s t a i n i n g ; s i l t y S A N D , trace c l ay; n o odor. ( 7 . 7 5 ' )
Brown gray, orange m o t t l e s , some b l a c k s t a i n i n g ; s i l ty SAND, trace c l a y ; no odor.

Brown gray, orange m o t t l e s , some b l a c k s t a i n i n g ; s i l ty SAND, trace c l a y ; we t; no odor.
Light gray; f ine SAND, trace s i l t ; s l igh t odor; wet.

Red brown; CLAY
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I L F Y l M C a n P O R / O T E D

S t a r t e d : 1 2 / 0 2 / 9 9 B o r e h o l e I D : D P N - L 2
C o m p l e t e d : 1 2 / 0 2 / 9 9 E l e v a t i o n : 5 1 . 6 7 '

P r o j e c t N a m e : S o u t h C a v a l c a d e D a t u m : M e a n S e a Leve l
Project Number: 99785 Tota l Depth: 19'
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : D i r e c t P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : J R H
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M a t e r i a l D e s c r i p t i o n

B r o w n ; f i n e S A N D w / s i l t ; d r y

Brown; f i n e S A N D w / s i l t , trace c l a y ; dry.

M o t t l e d , b rown & g r a y ; c l a y e y S I L T , w / f i n e s a n d ; dry.

G r a y — t a n ; s i l t y f i n e S A N D ; m o i s t .

M o t t l e d b r o w n - t a n ; s i l t y f i n e S A N D ; m o i s t ( 0 . 7 5 ' ) .
Gray-tan; f i n e S A N D ; moist ( 0 . 6 ' ) .

G r a y - t a n ; f i n e S A N D ; wet.

B r o w n ; p l a s t i c , s t i f f ; c l a y ; dry. ( 1 8 . 8 - 1 9 ' )
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nf±=~ S t a r t e d : 1 2 / 0 1 / 9 9 B o r e h o l e I D : D P N - T N 1
C o m p l e t e d : 1 2 / 0 1 / 9 9 E l e v a t i o n : 51.41 '

P r o j e c t N o m e : S o u t h C a v a l c a d e D a t u m : M e a n S e a Leve l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 1 9 '
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : Dire c t P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : J Z
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M a t e r i a l D e s c r i p t i o n

G r a y i s h b r o w n ; f i n e S A N D , some s i l t .

B r o w n i s h g r a y ; c l a y e y S I L T , some f i n e s a n d .

B r o w n i s h g r a y ; s a n d y S I L T , t r a c e c l a y .
B r o w n i s h g r a y ; c l a y e y S I L T , some f i n e sand ( 7 . 5 ' ) .
B r o w n i s h g r a y : c l a y e y s i l t , some f i n e s a n d .
B r o w n i s h g r a y ; s i l t y S A N D ; w e t ; n o odor .
N o s a m p l e ; r u n n i n g sand u n i t .

R e d d s h b r o w n / g r a y ; s i l t y C L A Y .
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S t a r t e d : 1 1 / 3 0 / 9 9 B o r e h o l e I D : D P N - T N 2
C o m p l e t e d : 1 1 / 3 0 / 9 9 E l e v a t i o n : 5 1 . 5 2 '

P r o j e c t N a m e : C a v a l c a d e C I S D a t u m : M e a n S e a L e v e l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 20 .50 '
L o c a t i o n : S o u t h C a v a l c a d e S i t e D r i l l i n g M e t h o d : Direct P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G
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M a t e r i a l D e s c r i p t i o n

; ; A s p h a l t / c o n c r e t e ( 0 - 1 ' ) . S A N D / G R A V E L road b a s e ( 1 - 1 . 5 ' ) .
• : G r a y i s h b rown; c l a y e y S I L T , trace f i n e s a n d ( 1 . 5 — 2 ) .

G r a y i s h b r o w n ; c l a y e y S I L T , trace f i n e sand ( 2 - 3 ' ) ; d r y t o moi s t .

T 1 G r a y i s h b r o w n ; s i l t y S A N D ( 3 - 4 ' ) ; d r y - m o i s t .
G r a y s h t a n ; f i n e S A N D w / s i l t ; d r y - m o i s t .

M o t t l e d , t a n - b r o w n ; f i n e S A N D w / s i l t ; d r y - m o i s t .

M o t t l e d , gray-brown; s i l t y S A N D ; d r y - m o i s t .
I n c r e a s e d m o i s t u r e b e l o w 9 ' .
M o t t l e d , gray-brown; s i l t y S A N D ; moist ( 1 0 - 1 0 . 3 ' ) .
G r a y - t a n ; f i n e - m e d i u m S A N D w / s i l t ; w e t ( 1 0 . 3 - 1 2 ' ) .

' . G r a y - t a n ; f i n e - m e d i u m S A N D w / s i l t ; wet.

G r a y - t a n ; f i n e - m e d i u m S A N D w / s i l t ; w e t - s a t ; b o r e h o l e c o l l a p s i n g .

R e d - b r o w n ; s t i f f ; C L A Y ( 2 0 . 5 ' ) .
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I L r W / M C a R P Q R / i r E D

S t a r t e d : 1 1 / 3 0 / 9 9 B o r e h o l e I D : D P N - T N 3
C o m p l e t e d : 1 1 / 3 0 / 9 9 E l e v a t i o n : 5 1 .33'

P r o j e c t N a m e : S o u t h C a v a l c a d e D a t u m : M e a n S e a Leve l
P r o j e c t N u m b e r 99785 T o t a l D e p t h : 2 1 '
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M a t e r i a l D e s c r i p t i o n

• • • A s p h a l t / c o n c r e t e ( 0 - 1 ) .
- - S A N D / G R A V E L road base ( 1 - 1 . 5 ' ) . G r a y i s h brown; c l a y e y S I L T , trace f i n e sand ( 1 . 5 - 2 ' ) .

G r a y s h brown; clayey S I L T , trace f i n e sand; d r y .

' • Brown; f i n e S A N D , some s i l t ; d r y .

Brown; f i n e S A N D , some s i l t ; d r y .
- ; G r a y s h brown; s i l t y C L A Y ( 7 - 7 . 5 ' ) . Brown; s i l t y S A N D ; d a m p ( 7 . 5 - 8 ' ) .

. Brownish gray; s i l t y S A N D ; w e t .

G r a y ; f i n e S A N D , trace s i l t , trace m e d i u m sand; w e t .

' . G r a y ; f i n e S A N D , trace s i l t , trace medium sand; w e t .

. G r a y ; f i n e S A N D , trace s i l t , trace med ium sand; w e t .

N o s a m p l e .
• G r a y ; f i n e S A N D , trace s i l t , trace m e d i u m s a n d ; w e t .

G r a y ; f i n e S A N D , trace s i l t , trace m e d i u m s a n d ; w e t .
\ R e d / b r o w n - g r a y ; s i l t y C L A Y ( 2 0 . 5 ' ) .
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S t a r t e d : 1 2 / 0 1 / 9 9 B o r e h o l e I D : D P N - T S 1
C o m p l e t e d : 1 2 / 0 1 / 9 9 E l e v a t i o n : 5 0 . 1 9 '

P r o j e c t N a m e : C a v a l c a d e C I S D a t u m : M e a n S e a L e v e l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 1 7 . 0 0 '
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : D i r e c t P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : J Z
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M a t e r i a l D e s c r i p t i o n

B r o w n i s h g r a y ; s i l t y S A N D , trace c l a y ; dry.

M o t t l e d b r o w n i s h g r a y ; s a n d y S L I T , trace c l a y ; dry.

M o t t l e d b r o w n i s h g r a y ; s a n d y S I L T , some c l a y ; d a m p .

M o t t l e d b r owni sh gray; s a n d y S I L T , some c l a y ; d a m p .
G r a y ; f i n e S A N D , some s i l t ; wet.

R e d brown; s i l t y C L A Y .
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H^rrr- S t a r t e d : 1 2 / 0 1 / 9 9 B o r e h o l e I D : D P N - T S 2
C o m p l e t e d : 1 2 / 3 1 / 9 9 E l e v a t i o n : 5 0 . 6 9 '

P r o j e c t N a m e : S o u t h C a v a l c a d e D a t u m : M e a n S e a L e v e l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 2 0 '
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : D i r e c t P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : J R H
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M a t e r i a l D e s c r i p t i o n

M o t t l e d , g r a y - b r o w n ; s i l t y f i n e S A N D ; dry.

M o t t l e d , g r a y - t a n b r o w n ; c l a y e y S I L T w / f i n e s a n d ; dry.

M o t t l e d , g r a y — b r o w n — t a n ; s i l y S A N D , t r a c e c l a y ( 6 — 7 . 3 ' ) .
G r a y - t a n ; f i n e S A N D ; moi s t ( 7 . 3 - 8 ' ) .
G r a y - t a n ; f i n e S A N D ; m o i s t 8 - 9 ' , w e t 9 - 1 0 '

Brown C L A Y ( s t i f f & p l a s t i c ) .
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^^M^kf ENVIRONMENTAL S t a r t e d : 1 2 / 0 1 / 9 9 B o r e h o l e I D : D P N - T S 3
C o m p l e t e d : 1 2 / 0 1 / 9 9 E l e v a t i o n : 5 0 . 6 6 '

P r o j e c t N a m e : S o u t h C a v a l c a d e D a t u m : M e a n S e a Leve l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 2 0 '
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : Dire c t P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : J R H
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M a t e r i a l D e s c r i p t i o n

M o t t l e d , g r a y — b r o w n ; s i l t y f i n e S A N D , trace c l a y , dry.

M o t t l e d , g r a y / b r o w n ; s i l t y S A N D , trace c l a y ; m o i s t .

M o t t l e d , g r a y — b r o w n ; s i l t y S A N D ; m o i s t .

M o t t l e d , g r a y i s h t a n — brown; f i n e S A N D ; m o i s t — wet.

G r e e n i s h g r a y / t a n ; f i n e S A N D , wet.

B r o w n ; s t i f f , p l a s t i c ; C L A Y ( 1 9 . 7 - 2 0 ' ) .
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^^W^iJEtfVIFtONMENTAL S t a r t e d : 1 2 / 0 2 / 9 9 B o r e h o l e I D : D P S - T O
C o m p l e t e d : 1 2 / 0 2 / 9 9 E l e v a t i o n : 48.74'

P r o j e c t N a m e : C a v a l c a d e C I S D a t u m : M e a n S e a L e v e l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 20.00'
L o c a t i o n : S o u t h C a v a l c a d e S i t e D r i l l i n g M e t h o d : Direct Push ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : J Z
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M a t e r i a l D e s c r i p t i o n

Brownish gray, orange m o t t l e s ; s i l t y C L A Y trace f i n e s a n d ; dry.
Browni sh gray , orange m o t t l e s ; c l a y e y S I L T .
Browni sh gray, orange m o t t l e s ; c layey S I L T ; M o t t l e d , browni sh gray; C L A Y

f n e sand a s a s e p a r a t e l i t h o l o g y t h r o u g h o u t ; dry; M n n o d u l e .
M o t t l e d , browni sh gray; C L A Y , f i n e sand a s a s e p a r a t e l i t h o l o g y t h r o u g h o u t ,

1° s i l ty sand seam 9 7; dry.
M o t t l e d , b r o w n i s h gray; C L A Y , f i n e sand a s a s e p a r a t e l i t h o l o g y t h r o u g h o u t ; dry.

Brown-gray; s a n d y S I L T , some c l a y , s a t u r a t e d l e n s e s o f s i l t y sand @ 11.5.

Brown-gray; s i l t y f i n e S A N D , some c l a y ; wet; n o odor.

R e d brown, some gray m o t t l i n g ; d e n s e ; C L A Y .
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|Qf±=r S t a r t e d : 1 2 / 0 3 / 9 9 B o r e h o l e I D : D P S - L 1
C o m p l e t e d : 1 2 / 0 3 / 9 9 E l e v a t i o n : 48 .23 '

P r o j e c t N a m e : S o u t h C a v a l c a d e D a t u m : M e a n S e a L e v e l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 1 9 '
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : D i r e c t P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : E J W
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M a t e r i a l D e s c r i p t i o n

B r o w n - b l a c k ; S I L T / S A N D w / m e d i u m - c o a r s e gravel f i l l , d r y (0-2").
M o t t l e d , g r a y i s h brown; s i l t y C L A Y w / f i n e s a n d , dry.
M o t t l e d , g r a y i s h t a n - o r a n g i s h brown; s i l t y C L A Y w / f i n e s a n d ; dry.
S l i g h t odor ( b o t t o m o f s a m p l e ) .
M o t t l e d , g r a y i s h t a n - o r a n g i s h brown; s i l t y C L A Y w / f i n e s a n d ; dry.
S l i g h t odor t h r o u g h o u t s a m p l e .
M o t t l e d , g r a y i s h t a n - o r a n g i s h brown; s i l t y C L A Y w / f i n e s a n d ; d r y (0-3").
G r a y , w / b l a c k m o t t l e s ; c l a y e y S I L T / S A N D ; m o i s t - w e t ; s t o n g odor.
M o t t l e d , g r a y i s h t a n - o r a n g i s h brown; s i l t y C L A Y w / f i n e s a n d ; d r y (0-3").
G r a y , w / b l a c k m o t t l e s ; c l a y e y S I L T / S A N D ; moi s t-we t (3-24"); s t r o n g odor.
Gray w / b l a c k m o t t l e s ; c layey S I L T / S A N D ; moist-wet (0-12").
G r a y ; S I L T w / f i n e s a n d ; m o i s t ; ( 1 2 - 2 4 " ) s l i g h t odor.
G r a y ; S I L T w / f i n e s a n d ; s a t u r a t e d (0-12").
G r a y i s h t a n ; s i l t y f i n e - m e d i u m S A N D ; s a t u r a t e d ( 1 2 - 2 4 " ) ; odor p r e s s e n t .

R e d d s h brown; d e n s e ; C L A Y ; dry.
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'RONMENTAL. S t a r t e d : 1 2 / 0 2 / 9 9
C o m p l e t e d : 1 2 / 0 2 / 9 9

B o r e h o l e I D : D P S - T N 1
E l e v a t i o n : 4 9 . 2 9 '

P r o j e c t N a m e : C a v a l c a d e C I S D a t u m : M e a n S e a L e v e l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 1 9 . 0 0 '
L o c a t i o n : H o u s t o n , T X D r i l l i n g M e t h o d : D i r e c t P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : E J W
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M a t e r i a l D e s c r i p t i o n
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Browni sh gray, orange m o t t l e s ; s i l t y C L A Y , trace f i n e s a n d ; dry.

Brownish gray, orange m o t t l e s ; s i l t y CLAY, trace f i n e sand, some gravel; dry.

Brownish gray, o r a n g e m o t t l e s ; s i l t y C L A Y , trace f i n e s a n d ; dry.

Brownish gray, orange m o t t l e s ; s i l t y C L A Y , trace f i n e s a n d ; d r y

N o recovery

B r o w n / g r a y ; s t i f f / p l a s t i c ; C L A Y .
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nf±rr~ S t a r t e d : 1 2 / 0 2 / 9 9 B o r e h o l e I D : D P S - T N 2
C o m p l e t e d : 1 2 / 0 2 / 9 9 E l e v a t i o n : 4 9 . 2 6 '

P r o j e c t N a m e : C a v a l c a d e C I S D a t u m : M e a n S e a Leve l
P r o j e c t N u m b e r : 99785 T o t a l D e p t h : 20.00'
L o c a t i o n : S o u t h C a v a l c a d e S i t e D r i l l i n g M e t h o d : D i r e c t P u s h ( S p l i t S p o o n )
C o n t r a c t o r : T E G L o g g e d B y : E J W
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M a t e r i a l D e s c r i p t i o n

Brown; s i l t y C L A Y w / f i n e s a n d ; moist (0-14").
Browni sh gray , w / o r a n g e m o t t l e s ; s i l t y C L A Y w / f i n e s a n d ; d r y (14-24").
B r o w n i s h gray , w / o r a n g e m o t t l e s ; s i l t y C L A Y w / f i n e s a n d ; moi s t .

G r a y i s h t a n , w / o r a n g e m o t t l e s ; d e n s e ; s i l t y C L A Y w / f l n e s a n d ; dry-moi s t .

G r a y i s h t a n , w / o r a n g e m o t t l e s ; d e n s e ; s i l t y C L A Y w / f i n e s a n d ; d r y - m o i s t .

M o t t l e d , g r a y i s h t a n - o r a n g e ; 2 " o f m i n e r a l i z a t i o n ; S I L T a n d f i n e S A N D ;
d r y — mois t .

R e d d i s h brown; d e n s e ; C L A Y ; dry-moi s t .
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^^^kf ENVIRONMENTALRBr w c ° R p o w " n E D S t a r t e d : 1 2 / 0 6 / 9 9
C o m p l e t e d : 1 2 / 0 6 / 9 9

P r o j e c t N a m e : S o u t h C a v a l c a d e
P r o j e c t N u m b e r : 99785
L o c a t i o n : H o u s t o n , T X
C o n t r a c t o r : T E G
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B o r e h o l e I D : D P S - T N 3
E l e v a t i o n : 49.00'
D a t u m : M e a n S e a L e v e l
T o t a l D e p t h : 2 0 '
D r i l l i n g M e t h o d : Direct P u s h ( S p l i t S p o o n )
L o g g e d B y : E J W

M a t e r i a l D e s c r i p t i o n

B r o w n i s h ; s h e l l y F I L L (0-6").
Brown; s o f t ; s i l t y C L A Y w / f i n e s a n d ; moi s t (6-20").
Brown; s o f t ; s i l t y C L A Y w / f i n e s a n d ; moi s t ( 0 - 1 2 " ) .
B r o w n i s h g r a y , w / o r a n g e m o t t l e s ; s i l t y C L A Y w / t r a c e s a n d ; dry.
B r o w n i s h g r a y , w / o r a n g e m o t t l e s ; s i l t y C L A Y w / t r a c e s a n d ; d r y

B r o w n i s h gray , w / o r a n g e m o t t l e s ; s i l t y C L A Y w / s a n d ; mois t .

B r o w n i s h g r a y , w / o r a n g e m o t t l e s ; s i l t y C L A Y w / s a t u r a t e d c l a y e y s i l t
zone :s ® (4-6" and 1 3 - 1 7 " )
B r o w n i s h g r a y , w / o r a n g e m o t t l e s ; s i l t y S A N D w / trace c l a y ; dry.

Brownish Gray; s i l t y S A N D ; sa tura t ed (0-16").

B r o w n i s h g r a y ; c l a y e y S I L T a n d S A N D ; d r y ( 1 6 - 2 4 " ) .

M o t t l e d , r e d / g r a y ; d e n s e ; C L A Y ; d r y .
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KUprrr 1
S t a r t e d : 1 2 / 0 2 / 9 9
C o m p l e t e d : 1 2 / 0 2 / 9 9

P r o j e c t N a m e : C a v a l c a d e G I S
P r o j e c t N u m b e r : 99785
L o c a t i o n : S o u t h C a v a l c a d e S i t e
C o n t r a c t o r : T E G
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B o r e h o l e I D : D P S - T S 1
E l e v a t i o n : 5 0 . 1 9 '
Datum: M e a n Sea Level
T o t a l D e p t h : 2 1 . 0 0 '
D r i l l i n g M e t h o d : D i r e c t P u s h ( S p l i t S p o o n )
L o g g e d B y : J R H

M a t e r i a l D e s c r i p t i o n

; ; : ; ; B r o
Bro\

w n ; s i l t y C L A Y ; d r y ( 1 .5-1 . 7 ' b g s ) .
v n ; c l a y e y S I L T / S A N D ; dry.

M o t t l e d , b r o w n - g r a y ; c l a y e y S I L T / S A N D ; d r y - m o i s t ; f o s s i l i f e r o u s .

B r o w n / g r a y ; c l a y e y S I L T ; dry.

G r a y i s h t a n , m o t t l e d ( b l k & y e l l o w - b r m o t t l e s ) ; c l a y e y S I L T ; dry.

M o t t l e d , b r o w n / g r a y ; c l a y e y S I L T ; dry.

. ; ' M o t t l e d , b r o w n - g r a y - t a n ; c l a y e y S I L T ; d r y ( 1 2 - 1 2 . 5 ' ) -
: G r a y s h t a n ; f i n e s a n d ; mois t ( 1 2 . 5 - 1 4 ' ) .

• ; • . G r a y i s h t a n ; s i l t y f i n e S A N D ; m o i s t — wet.
' .

. G r a y i s h t a n ; f i n e S A N D ; w e t - s a t u r a t e d .

Brov v n - g r a y ; C L A Y ; odor.
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^jftkf ENVIRONMENTAL
WUF^m INCORPORATED

S t a r t e d : 1 2 / 0 2 / 9 9
C o m p l e t e d : 1 2 / 0 2 / 9 9

P r o j e c t N a m e : S o u t h C a v a l c a d e
P r o j e c t N u m b e r : 99785
L o c a t i o n : H o u s t o n , T X
C o n t r a c t o r : T E G

g"S
UJ

-45

-40

-35

-30

a>Q

5-

10-

-

15-

20-

4. "̂cT1 oi> a> c_>
P- o s§ S JC/") 1"tJ" rpill

S S - 3 L J p u s h

•s s"g p u s h

""•Push
s s~ 6Sr u s h\
S S - . B p u . h

Q
Q_

0 p p m

0 p p m

0 p p m

0 p p m

0 p p r n

0 p p r n

0 p p r n

0 p p r n

CD
o0

U1oen
PL :: :

M L

S M • - •

CL t t:

0
o
Q-O

O

V- _N> _

B o r e h o l e I D : D P S - T S 2
E l e v a t i o n : 4 9 . 9 3 '
D a t u m : M e a n S e a Leve l
T o t a l D e p t h : 2 0 '
D r i l l i n g M e t h o d : D i r e c t P u s h ( S p l i t S p o o n )
L o g g e d B y : E J W

M a t e r i a l D e s c r i p t i o n

Brown; f i n e - c o a r s e F I L L ; dry.

Brown; c l a y e y S I L T ; moi s t .

M o t t l e d , b r o w n - g r a y ; c l a y e y S I L T / S A N D , m o i s t ; some s h e l l f r a g m e n t s .

M o t t l e d , b r o w n - g r a y ; c l a y e y S I L T / S A N D ; mo i s t .

M o t t l e d , b r o w n - g r a y ; c l a y e y S I L T / S A N D ; mo i s t .

M o t t l e d , b r o w n - g r a y ; c l a y e y S I L T ; moi s t .

G r a y i s h t a n ; f i n e S A N D ; moi s t .

G r a y i s h t a n ; f i n e S A N D ; m o i s t .
G r a y i s h t a n ; f i n e S A N D ; s a t u r a t e d .

B r o w n - g r a y ; C L A Y ( 1 9 . 8 ) .
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^^ngkiJENVIRONMENTAL S t a r t e d : 1 2 / 0 2 / 9 9
C o m p l e t e d : 1 2 / 0 2 / 9 9

P r o j e c t N a m e : S o u t h C a v a l c a d e
P r o j e c t N u m b e r : 99785
L o c a t i o n : H o u s t o n , T X
C o n t r a c t o r : T E G

H — >

O

CD

-45

-40

-35

-30

-C

5-

10-

15-

20-

-£ "=z zjO oJH <U OI" § *o a> .2co a: m
S S - l | H B | P u s h

S S - 2 ^ S p u s h

S S - 3 ^ H | P u s h

S S - 4 ^ B B P u s h

S S - 5 B H H P u s h

S S ~ 6 I H P u s h

S S - 7 H H P u s h

S S - S B H i P u s h

|

a
D_

0 p p m

0 p p m

0 p p m

0 p p m

0 p p m

0 p p m

0 p p m

0 p p m

a)
O

COoCO=3

FL '•••

M L

SM ; :

M L

S M ~

CL ^
\

enO
_ C J
Q.Ok —0

\\

B o r e h o l e I D : D P S - T S 3
E l e v a t i o n : 4 9 . 5 0 '
D a t u m : M e a n S e a L e v e l
T o t a l D e p t h : 2 1 '
D r i l l i n g M e t h o d : Dire c t P u s h ( S p l i t S p o o n )
L o g g e d B y : E J W

M a t e r i a l D e s c r i p t i o n

: : B r o w n - t a n ; F I L L w / s h e l l p i e c e s .

B r o w n ; c l a y e y S I L T ; d r y (0-6").
M o t t l e d , b r o w n - g r a y ; c l a y e y S I L T w / s o m e sand m o i s t .
M o t t l e d , b r o w n - g r a y ; c l a y e y S I L T w / s o m e s a n d ; mo i s t .

M o t t l e d , brown— g r a y ; c l a y e y S I L T w / t r a c e s a n d ; mois t .

M o t t l e d , b r o w n — g r a y ; c l a y e y S I L T w / s a n d l e n s e s ; m o i s t .

M o t t l e d , b r o w n — g r a y ; c l a y e y S I L T ; moi s t .
M o t t l e d , b r o w n — g r a y ; c l a y e y S I L T ; moi s t (0-5").

' . G r a y i s h - t a n ; S A N D / S I L T ; moi s t ( 5 - 1 7 " ) .

G r a y - t a n ; S I L T / C L A Y ; moi s t ( 0 - 1 5 " ) .
: G r a y - t a n ; f i n e S A N D ; w e t ( 1 5 - 2 4 " ) .

G r e e n / r e d , m o t t l e d ; C L A Y g r a d i n g t o a r e d d i s h C L A Y ; odor.
^
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^^tftkMEftVIROimiENTM.
I L F Y / M C O K P C R A T B ?

Site ID: MW-24 Location: South Cavalcade Site
Contrac tor: F U G R O G r o u n d S u r f a c e E l e v a t i o n ( f t - m s l ) : 5 2 . 0 1 '
C o n s u l t i n g Rrm: Key Environmenta l Datum: M e a n sea Level
Logged B y : J R H Date(s): 1 2 / 1 3 / 9 9 - 1 2 / 1 3 / 9 9

T y p e : M o n i t o r i n g W e l l , S h a l l o w Riser C a s i n g :
D r i l l i n g M e t h o d : 4 1/4" I D H o l l o w S t e m A u g e r
W e l l Construction Mater ia l s ::type: P o r t l a n d Cement S u r f a c e Sea l fm: 0.00| to: 1.0type: Benton i t e Grout fm: 1 .00' to: 6.3type: Benton i t e Pelle t s fm: 6.30' to: 8.3

î_
cô

-50

-40

-30

CO•f °^ 1 *8- § 1o a: to
•Kb-1

J B H J S S - 2

j ^ H J S S - 3

"^^BsS-4

J M H S S - S

1 ° - t a L - 6

•••SS-7

J H H S S - 8

T^B|SS-9

j ^ H I S S - 1 0

^̂^20-^—-

C30O§m
P u s h

P u s h

344
222
233
246
467

467
5611
345

VX )•3
u->
§

S M

M L

S M

C L

Ia.
as:

0 ppm

0 ppm

0 ppm

0 ppm

0 ppm

0.3 ppm

j f
_<J
JCa_0
0

/_ _̂ / / /
^

0 . 1 ' t o : 1 0 . 5 0 '
type: Slotted size:0.010in dia: 2.00in fm: 10.50' to: 20.50'o ' — — — — — — — — — — — — — — — — — — — — — — — — — — — —0 ' S O U T H C A V A L C A D E S U P E R F U N D S I T E0 ' H O U S T O N , T E X A S

Mater ia l Description

Brown f ine SAND; dry, organi c debr i s 9 t op .

Loose; mott led, tan-gray-brown SILT w/sand, trace clay; dry.

Loose; m o t t l e d , brown-tan; f i n e S A N D w / s i l t ; d r y .

Loose; m o t t l e d , brown-tan; f i n e S A N D w / s i l t ; moist @ 9 . 5 ' .

Loo s e; g r a y / t a n f i n e S A N D ; wet.

Loose; g r a y / t o n f i n e S A N D ; wet.

T a n - g r a y ; f i n e S A N D ; saturated.

T a n - g r a y ; f i n e S A N D ; s a t u r a t e d ( r u n n i n g s a n d s ) .

Ton-gray; f ine S A N D ; saturated ( 1 9 - 1 9 . 5 ' ) .
M o t t l e d , gray-brown; s t i f f p l a s t i c c l a y ; odor; d r y ( 1 9 . 5 - 2 0 ' ) .
Auger to 20.5' bgs.

W e l l C o n s t r u c t i o n

M P . E L . 51 .99
—• —— T i1 utof l

(Wvt

1 ( 11
*\
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^^jfj^f ENVIRONMENTAL
B ^ F Y / M C O K P C I R A T B )

S i t e I D : M W - 2 5 Location: H o u s t o n , T X
C o n t r a c t o r F u g r o Geo s c i enc e s Ground S u r f a c e E l e v a t i o n ( f t - m s l ) : 5 1 . 7 9 '
C o n s u l t i n g F i r m : K e y E n v i r o n m e n t a l Datum: Mean S e a Level
Logged By:J. Hole Date(s): 04/1 1/00 - 04/15/00

T y p e : M o n i t o r i n g W e l l , S h a l l o w Riser C a s i n g :
D r i l l i n g M e t h o d : 4 1 / 4 " I D H o l l o w S t e m A u g e r , Direct Push
W e l l C o n s t r u c t i o n M a t e r i a l s : :type: B e n t o n i t e Grout fm: 0.00' to: 3.7type: Benton i t e Pel l e t s fm:3.75' t o: 5 .7type: Sand Pack ( g e n e r i c ) fm: 5.75' to: 18.

"to
1
c:_g
g£

-50

-40

-30

?
JZ

Q_£

I D -

20 -

ro«J&
d•z.
*>Q_

1

OP-01

DP-02

OP-03

DP-04

1O
1m

VT SO

S M

S M / S P

SP

S P / C L

a.a.
CDSL

0 ppm

0 ppm

0 ppm

0 ppm

cr»3
<JIcQ.O

O

T : - : ' - - ' - - . -

%

0.0' to: 7.75'

t y p e : Slo t t ed size: O.OIOin d ia: 2.00in fm: 7 .75 ' t o: 17 .75 '
5 ' S O U T H C A V A L C A D E S U P E R F U N D S I T E3 0 ' H O U S T O N , T E X A S

M a t e r i a l D e s c r i p t i o n

Mtof

I t H f l w W H l ^ M l M ^ l M i d ^ b i b i

Sm as <fc» ID 1? IUp ty n (IM1 7/!|| 1. 9Kt nisi b id (17 (l-tji b CH-tf).

1^^(1011) 7/11 t 9 f t 4 n U

S m o s t a l o ?3IHp ntti*q lm(I Ji (/E) ^ jwis l i ^ (1 Q? I/IUf); Ofl; nit

W e l l C o n s t r u c t i o n

M P . E L . 51.72
1

— — — — — — — E g g — — — — — — — ~ — — — — 1 — — — — — 1

I

|

B t

i

1 I

1 01

i

P a g e 1 of

001088



KEY 'RONMENTAL.
S i t e I D : M W - 2 6
Contrac t or: F u g r o Geo s c i enc e s
C o n s u l t i n g Rrm: Key Environmental
L o g g e d B y : J . H a l e

Location: H o u s t o n , TX
Ground S u r f a c e Devotion ( f t - m s l ) : 48.44'
Datum: Mean Sea Level
Date(s): 0 4 / 1 1 / 0 0 - 0 4 / 1 5 / 0 0

T y p e : M o n i t o r i n g W e l l , S h a l l o w
D r i l l i n g M e t h o d : 4 1/4" I D H o l l o w S t e m A u g e r , Direct Push

Riser C a s i n g :
type: PVC dia: 2.00in fm: 0.0' to: 8 . 2 5 '

W e l l C o n s t r u c t i o n M a t e r i a l s : :type: Bentoni t e Grouttype: Benton i t e P e l l e t st y p e : S a n d Pack ( g e n e r i c )
fm: 0.00'f m : 3.25'f m : 5 . 2 5 '

to: 3.25'to: 5 . 2 5 'to: 18.50'

Screens:type: S l o t t e d size: 0.01 Oin dia: 2.00in fm: 8.25' to: 18.25'
S O U T H C A V A L C A D E S U P E R F U N D S I T EH O U S T O N , T E X A S

I

O
I

M a t e r i a l D e s c r i p t i o n

W e l l Construction

MP. EL. 48.35

T J P ^ O I

l D P - 0 2

l D P - 0 3

10-

l D P - 0 4

lDP-05

h30

20-

M L

0 ppm

M L

0 p p m !

M L / S M

0 ppm

M L / C L

0 ppm

mast

light Groji {\m l/\l do)ey 31; (KEl

li^it Gray (IM 7/1); dop 9U; not frfng to i> SWO mi I. SW i/ depft; net t) id.

light fad trom (IDIR 6/4) ty yny (M 7/2); dojey IT ?râ  to CW118.< ft-b^.
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Verification of Groundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas July 31, 2000

A P P E N D I X C
A N A L Y T I C A L L A B O R A T O R Y REPORTS

P:*Beazer\So C a v a l c a d c \ G F T E R V c r i f l c a t i o n \ G F T E R V e r i f i c a t i o n R e p o r t s . w p d K L Y
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3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab. .com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

L O G N O : S 9 - 1 8 2 0 4 A
Rece ived: 07 DEC 99
R e p o r t e d : 31 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 2 7 0 0 1 3 1
REPORT OF R E S U L T S Page 1

D A T E /
S O L I D O R S E M I S O L I D S A M P L E S T I M E S A M P L E D S D G #

1 8 2 0 4 A - 1
1 8 2 0 4 A - 2
1 8 2 0 4 A - 3
1 8 2 0 4 A - 4

D P N - T N 3 - 1 0 1 2
D P N - T N 3 - 1 6 1 8
D P N - T S 3 - 1 8 2 0
D P N - T S 3 - 1 0 1 2

1 2 - 0 6 - 9 9 / 1 5 : 4 5 S C B 0 5
1 2 - 0 6 - 9 9 / 1 6 : 0 0 S C B 0 5
1 2 - 0 6 - 9 9 / 1 6 : 4 5 S C B 0 5
1 2 - 0 6 - 9 9 / 1 6 : 3 0 S C B 0 5

P A R A M E T E R 1 8 2 0 4 A - 1 1 8 2 0 4 A - 2 1 8 2 0 4 A - 3 1 8 2 0 4 A - 4

J D r g a n i c Carbon ( W A L K L E Y - B L A C K ) , m g / k g d w 110U 1 0 0 J 9 8 J 120U
| D i l u t i o n F a c t o r 1.0 1.0 1.0 1.0

P r e p Date 01 .24 .00 01.24.00 01.24.00 01 .24 .00
A n a l y s i s Date 0 1 . 2 4 . 0 0 01 .24 .00 0 1 . 2 4 . 0 0 01 .24 .00
Batch ID 0124X 0124X 0124X 0124X

Percent S o l i d s 83 85 88 85

A n g i e We^mer sk i rk , P r o j e c t Manager

001091



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

L O G N O : S 9 - 1 8 2 0 4
Rece ived: 07 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF RESULTS Page 1

D A T E /
S O L I D O R S E M I S O L I D S A M P L E S T I M E S A M P L E D S D G #

18204-1
18204-2
18204-3
18204-4

D P N - T N 3 - 1 0 1 2
D P N - T N 3 - 1 6 1 8
D P N - T S 3 - 1 8 2 0
D P N - T S 3 - 1 0 1 2

1 2 - 0 6 - 9 9 / 1 5 : 4 5 S C B 0 1
1 2 - 0 6 - 9 9 / 1 6 : 0 0 S C B 0 1
1 2 - 0 6 - 9 9 / 1 6 : 4 5 S C B 0 1
1 2 - 0 6 - 9 9 / 1 6 : 3 0 S C B 0 1

P A R A M E T E R 18204-1 18204-2 18204-3 18204-4

^Tota l Organic Carbon ( 9 0 6 0 ) , m g / k g dw 100U 100U 100U 100U
^ D i l u t i o n F a c t o r 1.0 1.0 1.0 1.0

P r e p Date 1 2 . 2 3 . 9 9 1 2 . 2 3 . 9 9 1 2 . 2 3 . 9 9 1 2 . 2 3 . 9 9
A n a l y s i s Date 1 2 . 2 3 . 9 9 1 2 . 2 3 . 9 9 1 2 . 2 3 . 9 9 1 2 . 2 3 . 9 9
Batch I D 1 2 2 3 X 1 2 2 3 X 1223X 1 2 2 3 X
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3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax ( 9 1 2 ) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 0 4

Rece ived: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF RESULTS Page 2

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18204
18204
18204
18204

-5
-5
-6
-6

-DL
-DL

D P N - L 1
D P N - L 1
D P N - L 2
D P N - L 2

- 1 2 0 6 9 9
- 1 2 0 6 9 9
- 1 2 0 6 9 9
- 1 2 0 6 9 9

12
12
12
12

- 0 6 - 9 9 / 1 4 :
- 0 6 - 9 9 / 1 4 :
- 0 6 - 9 9 / 1 5 :
- 0 6 - 9 9 / 1 5 :

:00
:00
:00
:00

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

P A R A M E T E R 18204-5 1 8 2 0 4 - 5 - D L 18204-6 1 8 2 0 4 - 6 - D L

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 3 0 2 1 )
Benzene, u g / 1

k E t h y l b e n z e n e , u g / 1
^ T o l u e n e , u g / 1

o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s D a t e
Batch I D

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

10
12
16
18

2 8 . 9
97 %

2.0
1 2 . 1 0 . 9 9

1D1210
39

1.0
1 2 . 1 7 . 9 9
1 2 . 1 7 . 9 9

1217A

15
1

1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1209B

--- 30
34

... 51
--- 48

84
--- 97 %
--- 2.0
--- 1 2 . 1 0 . 9 9
--- 1D1210

48
1.0

1 2 . 1 7 . 9 9
--- 1 2 . 1 7 . 9 9
--- 1217A

14
--- 1
--- 1 2 . 0 9 . 9 9
--- 1 2 . 0 9 . 9 9
--- 1209B

- - -
- - -
- - -
- - -

- - -
- - -

...

- - -

...

...

...
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S a v a n n a hL a b o r a t o r i e s 3102 LaRoche Avenue • Savannah, GA 31404 • (912) 334-7858 • Fax (912) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO

REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

LOG NO: S3-18204
Rece ived: 07 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
Page 3

D A T E /
T I M E S A M P L E D S D G #

1 8 2 0 4 - 5 D P N - L 1 - 1 2 0 6 9 9
1 8 2 0 4 - 5 - D L D P N - L 1 - 1 2 0 6 9 9
1 8 2 0 4 - 6 D P N - L 2 - 1 2 0 6 9 9
1 8 2 0 4 - 6 - D L D P N - L 2 - 1 2 0 6 9 9

1 2 - 0 6 - 9 9 / 1 4 : 0 0 S C B 0 1
1 2 - 0 6 - 9 9 / 1 4 : 0 0 S C B 0 1
1 2 - 0 6 - 9 9 / 1 5 : 0 0 S C B 0 1
1 2 - 0 6 - 9 9 / 1 5 : 0 0 S C B 0 1

P A R A M E T E R 18204-5 1 8 2 0 4 - 5 - D L 18204-6 1 8 2 0 4 - 6 - D L

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

0 . 0 5 0 U
1

1 2 . 0 7 . 9 9
1 2 . 0 7 . 9 9

1213A

0 . 0 5 0 U
1

1 2 . 0 7 . 9 9
1 2 . 0 7 . 9 9

1213A

S u l f a t e a s S O 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

D i s s o l v e d G a s e s
M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

5 . 0 U
1.0

1 2 . 1 4 . 9 9
1 2 . 1 4 . 9 9

1214A

5 . 0 U
1.0

1 2 . 1 4 . 9 9
1 2 . 1 4 . 9 9

1214A

1200
39000E

1.0
1 2 . 2 0 . 9 9

2 C 1 2 2 0

1600D
43000D

2.0
1 2 . 2 0 . 9 9

2 C 1 2 2 0

1100
40000E

1.0
1 2 . 2 0 . 9 9

2 C 1 2 2 0

9 9 0 D
38000D

2.0
1 2 . 2 0 . 9 9

2 C 1 2 2 0

001094
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M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

REPORT OF R E S U L T S

L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 2 0 4
Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 155700118
Page 4

D A T E /
T I M E S A M P L E D S D G #

18204
18204
18204
18204

-5
-5
-6
-6

-DL

-DL

D P N - L 1
D P N - L 1
D P N - L 2
D P N - L 2

-120699
- 1 2 0 6 9 9
-120699
- 1 2 0 6 9 9

P A R A M E T E R

12
12
12
12

18204-5 18204-5-DL

- 0 6 - 9 9 / 1 4
- 0 6 - 9 9 / 1 4
- 0 6 - 9 9 / 1 5
- 0 6 - 9 9 / 1 5

18204-6

:00
:00
:00
:00

SCB01
S C B 0 1
S C B 0 1
S C B 0 1

18204-6-DL

Biochemical Oxygen Demand (5 D a y )
( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1

( D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D

21

1 2 . 0 7 . 9 9
1 2 . 0 7 . 9 9

1207A
A l k a l i n i t y ( t o p H 4 . 5 ) a s CaCO3 ( 3 1 0 . 1 ) , m g / 1 3 6 0

D i l u t i o n F a c t o r 1 . 0
P r e p Date 1 2 . 0 7 . 9 9
A n a l y s i s Date 1 2 . 0 7 . 9 9
Batch ID 1207A

Ammonia ( a s N ) ( 3 5 0 . 1 ) ,
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D

m g / 1 0.17
1

1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1209A

22

1 2 . 0 7 . 9 9
1 2 . 0 7 . 9 9

1207A

340
1.0

1 2 . 0 7 . 9 9
1 2 . 0 7 . 9 9

1207A

0.39
1

1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1209A

001095
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L O G N O : S 9 - 1 8 2 0 4

Rece ived: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q Q I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
Page 5

D A T E /
T I M E S A M P L E D S D G t t

18204
18204
18204
18204

-5
-5
-6
-6

-DL

-DL

D P N - L 1
D P N - L 1
D P N - L 2
D P N - L 2

- 1 2 0 6 9 9
- 1 2 0 6 9 9
-120699
- 1 2 0 6 9 9

12
12
12
12

- 0 6 - 9 9 / 1 4
- 0 6 - 9 9 / 1 4
- 0 6 - 9 9 / 1 5
- 0 6 - 9 9 / 1 5

:00
:00
:00
:00

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

P A R A M E T E R 18204-5 1 8 2 0 4 - 5 - D L 18204-6 1 8 2 0 4 - 6 - D L

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
Manganese ( D i s s o l v e d ) , u g / 1

^ D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

6000
1.0

1 2 . 3 1 . 9 9
01.03.00

12311

9100
1.0

1 2 . 3 1 . 9 9
01.03.00

12311
Iron ( D i s s o l v e d ) ( 6 0 1 0 )

I r o n ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

8700
1.0

12 .31 .99
01.03.00

12311

0 .093
1.0

1 2 . 0 8 . 9 9
1 2 . 0 8 . 9 9

1208A

22000
1.0

1 2 . 3 1 . 9 9
01.03.00

12311
0.10

1.0
1 2 . 0 8 . 9 9
1 2 . 0 8 . 9 9

1208A

001096
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M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
2 0 0 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

L O G N O : S 9 - 1 8 2 0 4
Rece ived: 07 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 6

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18204-5
1 8 2 0 4 - 5 - D L
18204-6
1 8 2 0 4 - 6 - D L

D P N - L 1 - 1 2 0 6 9 9
D P N - L 1 - 1 2 0 6 9 9
D P N - L 2 - 1 2 0 6 9 9
D P N - L 2 - 1 2 0 6 9 9

1 2 - 0 6 - 9 9 / 1 4 : 0 0 S C B 0 1
1 2 - 0 6 - 9 9 / 1 4 : 0 0 S C B 0 1
1 2 - 0 6 - 9 9 / 1 5 : 0 0 S C B 0 1
1 2 - 0 6 - 9 9 / 1 5 : 0 0 S C B 0 1

P A R A M E T E R 18204-5 1 8 2 0 4 - 5 - D L 18204-6 1 8 2 0 4 - 6 - D L

Chemica l Oxygen Demand ( 4 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date

' A n a l y s i s Date
Batch I D

83
1.0

1 2 . 1 0 . 9 9
1 2 . 1 3 . 9 9

1210A

110
1.0

1 2 . 1 0 . 9 9
1 2 . 1 3 . 9 9

1210A

001097
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L O G N O : S 9 - 1 8 2 0 4

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y Environmental , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 7

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18204-7 T r i p Blank
P A R A M E T E R

1 2 - 0 6 - 9 9 S C B 0 1

18204-7
H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )

Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

& p - X y l e n e , u g / 1
urrogate - a , a , a - T r i f l u o r o t o l u e n e

D i l u t i o n F a c t o r
A n a l y s i s D a t e
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1.0

1 2 . 1 0 . 9 9
2 D 1 2 0 9

A n g i e W e j i t n e r s k i r k , P r o j e c t Manager

001098
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L O G N O : S 9 - 1 8 2 5 2

Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
Page 1

D A T E /
T I M E S A M P L E D S D G #

1 8 2 5 2 - 1
1 8 2 5 2 - 1 - D L
1 8 2 5 2 - 2
1 8 2 5 2 - 2 - D L
1 8 2 5 2 - 3

D P N - T N 2 - 1 2 0 7 9 9
D P N - T N 2 - 1 2 0 7 9 9
D P N - T N 3 - 1 2 0 7 9 9
D P N - T N 3 - 1 2 0 7 9 9
D P N - D U P - 1 2 0 7 9 9

1 2 - 0 7 - 9 9 / 0 8 : 2 5 S C B 0 1
1 2 - 0 7 - 9 9 / 0 8 : 2 5 S C B 0 1
1 2 - 0 7 - 9 9 / 0 9 : 1 0 S C B 0 1
1 2 - 0 7 - 9 9 / 0 9 : 1 0 S C B 0 1
1 2 - 0 7 - 9 9 / 0 0 : 0 0 S C B 0 1

P A R A M E T E R 1 8 2 5 2 - 1 1 8 2 5 2 - 1 - D L 1 8 2 5 2 - 2 1 8 2 5 2 - 2 - D L 1 8 2 5 2 - 3

H a l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )
enzene, u g / 1

E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

11
22

4.3
18
27

93 %
2.0

1 2 . 1 0 . 9 9
1D1210

2.0
0 . 7 4 J
0 . 8 9 J

3.3
3.1

97 %

1.0
1 2 . 1 0 . 9 9

1D1210

12
25

4.6
18
31

93 %
2.0

1 2 . 1 0 . 9 9
1D1210

001099



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

REPORT OF R E S U L T S
L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
Page 2

D A T E /
T I M E S A M P L E D S D G t t

18252-1 D P N - T N 2 - 1 2 0 7 9 9
1 8 2 5 2 - 1 - D L D P N - T N 2 - 1 2 0 7 9 9
1 8 2 5 2 - 2 D P N - T N 3 - 1 2 0 7 9 9
1 8 2 5 2 - 2 - D L D P N - T N 3 - 1 2 0 7 9 9
1 8 2 5 2 - 3 D P N - D U P - 1 2 0 7 9 9
P A R A M E T E R

S e m i v o l a t i l e Organics ( 8 2 7 0 )
^ N a p h t h a l e n e , u g / 1
^ A c e n a p h t h y l e n e , u g / 1

A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
Chrys ene , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) pyr ene , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene , u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

1 8 2 5 2 - 1

1300E
10U
160

77
28

3 . 6 J
1 . 1 J
l . O J
1 . 1 J
1 . 2 J
2 . 5 J
3 . 2 J
2 . 9 J
l . O J

10U
1 . 5 J

160
48 %

1 8 2 5 2 - 1 - D L

3900D
200U

170 JD
7 6 J D
2 9 J D
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U

1 6 0 J D
X

1 8 2 5 2 - 2

480E
10U
120

65
1 . 8 J
1 .4J

0 . 3 6 J
10U

0 . 7 2 J
1 .1J
3 . 3 J
5 . 2 J
4 . 2 J
1 . 6 J
1 . 4 J
1 .7J

19
58 %

1 2 - 0 7 - 9 9 / 0 8
1 2 - 0 7 - 9 9 / 0 8
1 2 - 0 7 - 9 9 / 0 9
1 2 - 0 7 - 9 9 / 0 9
1 2 - 0 7 - 9 9 / 0 0
1 8 2 5 2 - 2 - D L

800D
40U

160D
78D
40U
40U
40U
40U
40U
40U
40U
40U
40U
40U
40U
40U

2 1 J D
X

:25 S C B 0 1
: 2 5 S C B 0 1
:10 S C B 0 1
:10 S C B 0 1
:00 S C B 0 1

1 8 2 5 2 - 3

1300E
10U
170

75
26

3 . 2 J
0 . 8 9 J
0 . 6 8 J

10U
0 . 7 2 J

3 . 0 J
4 . 2 J
3 . 3 J
1 . 3 J
1 . 1 J

10U
170

50 %

001100



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 1 5 1 0 ( 5

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 2 5 2
Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 171700118
Page 3

D A T E /
T I M E S A M P L E D S D G #

1 8 2 5 2 - 1 D P N - T N 2 -120799
1 8 2 5 2 - 1 - D L D P N - T N 2 - 120799
1 8 2 5 2 - 2 D P N - T N 3 - 1 2 0 7 9 9
1 8 2 5 2 - 2 - D L D P N - T N 3 - 1 2 0 7 9 9
1 8 2 5 2 - 3 D P N - D U P - 1 2 0 7 9 9
P A R A M E T E R

S u r r o g a t e - N B Z
k Surroga t e - T P H
" D i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

1 8 2 5 2 - 1
54 %
30 %

1.0
12 .10 .99
1 2 . 1 5 . 9 9

1210A

1 8 2 5 2 - 1 - D L

X
X

20.0
1 2 . 1 0 . 9 9
1 2 . 1 6 . 9 9

1210A

1 8 2 5 2 - 2

58 %
14 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

1 2 - 0 7 - 9 9 / 0 8
1 2 - 0 7 - 9 9 / 0 8
1 2 - 0 7 - 9 9 / 0 9 :
1 2 - 0 7 - 9 9 / 0 9 :
1 2 - 0 7 - 9 9 / 0 0 :
1 8 2 5 2 - 2 - D L

X
X

4.0
12 .10 .99
1 2 . 1 6 . 9 9

1210A

:25 S C B 0 1
: 2 5 S C B 0 1
:10 S C B 0 1
:10 S C B 0 1
:00 S C B 0 1

1 8 2 5 2 - 3
58 %
24 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

X = Because the s a m p l e was d i l u t e d p r i o r to a n a l y s i s , the surrogat e
recoveries are not r e p o r t e d .

001101



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 4

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 2 5 2 - 3 - D L
1 8 2 5 2 - 4
1 8 2 5 2 - 4 - D L
1 8 2 5 2 - 5
1 8 2 5 2 - 5 - D L

D P N - D U P - 1 2 0 7 9 9
D P N - T N 1 - 1 2 0 7 9 9
D P N - T N 1 - 1 2 0 7 9 9
D P N - T O - 1 2 0 7 9 9
D P N - T O - 1 2 0 7 9 9

1 2 - 0 7 - 9 9 / 0 0 : 0 0 S C B 0 1
1 2 - 0 7 - 9 9 / 1 3 : 4 0 S C B 0 1
1 2 - 0 7 - 9 9 / 1 3 : 4 0 S C B 0 1
1 2 - 0 7 - 9 9 / 1 4 : 1 0 S C B 0 1
1 2 - 0 7 - 9 9 / 1 4 : 1 0 S C B 0 1

P A R A M E T E R 1 8 2 5 2 - 3 - D L 1 8 2 5 2 - 4 1 8 2 5 2 - 4 - D L 1 8 2 5 2 - 5 1 8 2 5 2 - 5 - D L

H a l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )

Benzene , u g / 1
E t h y l b e n z e n e ( 8 0 2 1 ) , u g / 1
T o l u e n e ( 8 0 2 1 ) , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

24
30
25
36
62

87 %
2.0

1 2 . 1 0 . 9 9
1D1210

15
16

9.1
21
33

87 %
2.0

1 2 . 1 0 . 9 9
1D1210

001102
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L O G N O : S 9 - 1 8 2 5 2

Received: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 7 0 0 1 1 8
REPORT OF R E S U L T S Page 5

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 2 5 2
1 8 2 5 2
18252
18252
18252

-3
-4
-4
-5
-5

-DL

-DL

-DL

D P N - D U P
D P N - T N 1
D P N - T N 1
D P N - T O -
D P N - T O -

- 1 2 0 7 9 9
- 1 2 0 7 9 9
- 1 2 0 7 9 9
120799
120799

12
12
12
12
12

- 0 7 - 9 9 / 0 0
- 0 7 - 9 9 / 1 3
- 0 7 - 9 9 / 1 3
- 0 7 - 9 9 / 1 4
- 0 7 - 9 9 / 1 4

:00
:40
:40
:10
:10

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

P A R A M E T E R 1 8 2 5 2 - 3 - D L 1 8 2 5 2 - 4 1 8 2 5 2 - 4 - D L 1 8 2 5 2 - 5 1 8 2 5 2 - 5 - D L

S e m i v o l a t i l e Organics ( 8 2 7 0 )
( N a p h t h a l e n e , u g / 1

A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) pyrene , u g / 1
I n d e n o (1, 2 , 3 - c d ) pyrene, u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

4400D
200U

1 9 0 J D
7 8 J D
2 9 J D
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U

1 8 0 J D
X

1400E
10U
160

62
24

4 . 3 J
10U
10U
10U
10U

2 . 4 J
2 . 6 J
2 . 6 J

0 . 8 2 J
10U
10U
200

66 %

6100D
200U

1 8 0 J D
6 5 J D
2 4 J D
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U
280D

X

1300E
10U
170

60
33

3 . 7 J
1 . 6 J

0 . 3~6 J
10U
10U

1 . 9 J
2 . 5 J
2 . 2 J

0 . 7 9 J
10U

0 . 8 3 J
200

70 %

4300D
200U

1 7 0 J D
5 6 J D
3 3 J D
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U
2 2 0 D

X

001103



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 332-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 2 5 2
Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 171700118
Page 6

D A T E /
T I M E S A M P L E D S D G #

18252
1 8 2 5 2
18252
1 8 2 5 2
1 8 2 5 2

- 3 - D L
-4
- 4 - D L
-5
- 5 - D L

D P N - D U P
D P N - T N 1
D P N - T N 1
D P N - T O -
D P N - T O -

- 1 2 0 7 9 9
- 1 2 0 7 9 9
-120799
120799
1 2 0 7 9 9

12
12
12
12
12

- 0 7 - 9 9 / 0 0 : 0 0
-07
-07
-07
-07

- 9 9 / 1 3 : 4 0
- 9 9 / 1 3 : 4 0
- 9 9 / 1 4 : 1 0
- 9 9 / 1 4 : 1 0

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

P A R A M E T E R 1 8 2 5 2 - 3 - D L 1 8 2 5 2 - 4 1 8 2 5 2 - 4 - D L 1 8 2 5 2 - 5 1 8 2 5 2 - 5 - D L

S u r r o g a t e - N B Z
| S u r r o g a t e - TPH
' D i l u t i o n F a c t o r

Prep Date
A n a l y s i s Date
Batch I D

X
X

20.0
12.10 .99
1 2 . 1 6 . 9 9

1210A

60 %
24 %

1.0
12 .10 .99
1 2 . 1 5 . 9 9

1210A

X
X

20.0
12 .10 .99
1 2 . 1 6 . 9 9

1210A

72 %
19 %

1.0
12.10.99
1 2 . 1 5 . 9 9

1210A

X
X

20.0
12.10.99
1 2 . 1 6 . 9 9

1210A
X = Because the s a m p l e was d i l u t e d p r i o r to a n a l y s i s , the surrogate
recoveries are not r e p o r t e d .
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5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax ( 9 1 2 ) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 7

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 2 5 2 - 6
1 8 2 5 2 - 6 - D L
1 8 2 5 2 - 7
1 8 2 5 2 - 7 - D L
1 8 2 5 2 - 8

D P N - T S 1 - 1 2 0 7 9 9
D P N - T S 1 - 1 2 0 7 9 9
D P N - T S 2 - 1 2 0 7 9 9
D P N - T S 2 - 1 2 0 7 9 9
D P N - T S 3 - 1 2 0 7 9 9

1 2 - 0 7 - 9 9 / 1 4 : 3 0 S C B 0 1
1 2 - 0 7 - 9 9 / 1 4 : 3 0 S C B 0 1
1 2 - 0 7 - 9 9 / 1 4 : 5 5 S C B 0 1
1 2 - 0 7 - 9 9 / 1 4 : 5 5 S C B 0 1
1 2 - 0 7 - 9 9 / 1 5 : 5 5 S C B 0 1

P A R A M E T E R 1 8 2 5 2 - 6 1 8 2 5 2 - 6 - D L 1 8 2 5 2 - 7 1 8 2 5 2 - 7 - D L 1 8 2 5 2 - 8

J i a l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )

' B e n z e n e , u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s D a t e
Batch I D

13
20
20
28
43

87 %

2.0
12 .10 .99

1D1210

16
26
31
35
57

80 %

2.0
1 2 . 1 0 . 9 9

1D1210

7.6
17

9.0
24
35

83 %
2.0

12 .10 .99
1D1210

001105



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Received: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF RESULTS Page 8

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 2 5 2 - 6 D P N - T S 1 - 1 2 0 7 9 9
1 8 2 5 2 - 6 - D L D P N - T S 1 - 1 2 0 7 9 9
1 8 2 5 2 - 7 D P N - T S 2 - 1 2 0 7 9 9
1 8 2 5 2 - 7 - D L D P N - T S 2 - 1 2 0 7 9 9
1 8 2 5 2 - 8 D P N - T S 3 - 1 2 0 7 9 9

P A R A M E T E R

S e m i v o l a t i l e Organics ( 8 2 7 0 )
^ S f a p h t h a l e n e , u g / 1
F A c e n a p h t h y l e n e , u g / 1

A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo ( k ) f l u o r a n t h e n e , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP

1 8 2 5 2 - 6

1800E
10U
180

65
22

10U
1 . 7 J

10U
10U
10U

2 .5J
2 . 6 J
2 . 9 J
1 . 4 J
1 . 5 J
1 .7J

290
70 %

1 8 2 5 2 - 6 - D L

7400D
2 5 0 U

2 1 0 J D
6 9 J D
2 5 J D
2 5 0 U
250U
2 5 0 U
2 5 0 U
2 5 0 U
250U
2 5 0 U
250U
2 5 0 U
250U
2 5 0 U
370D

X

1 8 2 5 2 - 7

1100E
10U
160

69
10

4 . 6 J
1 . 4 J

10U
10U
10U

3 .OJ
4 . 8 J
4 . 1 J
1 . 7 J
1 . 6 J
2 . 1 J

140
64 %

1 2 - 0 7 - 9 9 / 1 4
1 2 - 0 7 - 9 9 / 1 4
1 2 - 0 7 - 9 9 / 1 4
1 2 - 0 7 - 9 9 / 1 4
1 2 - 0 7 - 9 9 / 1 5

1 8 2 5 2 - 7 - D L

4900D
200U

1 7 0 J D
7 1 J D
1 2 J D
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U
200U
210D

X

:30 S C B 0 1
: 3 0 S C B 0 1
:55 S C B 0 1
: 5 5 S C B 0 1
: 5 5 S C B 0 1

1 8 2 5 2 - 8

1300E
10U
160

62
15

5 . 2 J
2 . 4 J
1 . 4 J

10U
10U

2 . 1 J
3 . 5 J
2 . 7 J
1 . 4 J
1 . 4 J
1 . 4 J

180
78 %

001106



5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 « Fax (912) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Received: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 171700118
REPORT OF R E S U L T S Page 9

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 2 5 2 - 6 D P N - T S 1 - 1 2 0 7 9 9
1 8 2 5 2 - 6 - D L D P N - T S 1 - 120799
1 8 2 5 2 - 7 D P N - T S 2 - 1 2 0 7 9 9
1 8 2 5 2 - 7 - D L D P N - T S 2 - 1 2 0 7 9 9
1 8 2 5 2 - 8 D P N - T S 3 - 1 2 0 7 9 9
P A R A M E T E R

S u r r o g a t e - N B Z
k S u r r o g a t e - T P H
^ D i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

1 8 2 5 2 - 6
80 %
19 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

121 OA

1 8 2 5 2 - 6 - D L

X
X

2 5 . 0
1 2 . 1 0 . 9 9
1 2 . 1 6 . 9 9

1210A

1 8 2 5 2 - 7

58 %
28 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

1 2 - 0 7 - 9 9 / 1 4
1 2 - 0 7 - 9 9 / 1 4
1 2 - 0 7 - 9 9 / 1 4
1 2 - 0 7 - 9 9 / 1 4 :
1 2 - 0 7 - 9 9 / 1 5 :
1 8 2 5 2 - 7 - D L

X
X

20.0
1 2 . 1 0 . 9 9
1 2 . 1 7 . 9 9

1210A

:30 S C B 0 1
:30 S C B 0 1
: 5 5 S C B 0 1
:55 S C B 0 1
: 5 5 S C B 0 1

1 8 2 5 2 - 8
80 %
32 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

X = Because the s a m p l e was d i l u t e d pr ior to a n a l y s i s , the surrogat e
recoveries are not r e p o r t e d .
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L a b o r a t o r i e s ! 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax ( 9 1 2 ) 332-0163 • www.sdsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
Page 10

D A T E /
T I M E S A M P L E D S D G #

1 8 2 5 2 - 8 - D L
1 8 2 5 2 - 9
1 8 2 5 2 - 9 - D L
1 8 2 5 2 - 1 0
1 8 2 5 2 - 1 0 - D

D P N - T S 3 - 1 2 0 7 9 9
D P N - L 3 - 1 2 0 7 9 9
D P N - L 3 - 1 2 0 7 9 9
D P N - L 4 - 1 2 0 7 9 9
D P N - L 4 - 1 2 0 7 9 9

1 2 - 0 7 - 9 9 / 1 5 : 5 5 S C B 0 1
1 2 - 0 7 - 9 9 / 1 6 : 5 8 S C B 0 1
1 2 - 0 7 - 9 9 / 1 6 : 5 8 S C B 0 1
1 2 - 0 7 - 9 9 / 1 7 : 1 5 S C B 0 1
1 2 - 0 7 - 9 9 / 1 7 : 1 5 S C B 0 1

P A R A M E T E R 1 8 2 5 2 - 3 - D L 1 8 2 5 2 - 9 1 8 2 5 2 - 9 - D L 1 8 2 5 2 - 1 0 1 8 2 5 2 - 1 0 - D L

H a l o g e n a t e d and Aromat i c
V o l a t i l e s ( 8 0 2 1 )
enzene, u g / 1

E t h y l b e n z e n e ( 8 0 2 1 ) , u g / 1
T o l u e n e ( 8 0 2 1 ) , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

20
30
52
45
77

80 %
2.0

12 .10.99
1D1210

14
26
28
46
68

80 %
2.0

1 2 . 1 0 . 9 9
1D1210

001108



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Rece iv ed: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 11

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 2 5 2 - 8 - D L
1 8 2 5 2 - 9
1 8 2 5 2 - 9 - D L
1 8 2 5 2 - 1 0
1 8 2 5 2 - 1 0 - D
P A R A M E T E R

D P N - T S 3 - 1 2 0 7 9 9
D P N - L 3 - 1 2 0 7 9 9
D P N - L 3 - 1 2 0 7 9 9
D P N - L 4 - 1 2 0 7 9 9
D P N - L 4 - 1 2 0 7 9 9

1 2 - 0 7 - 9 9 / 1 5 : 5 5 S C B 0 1
1 2 - 0 7 - 9 9 / 1 5 : 5 8 S C B 0 1
1 2 - 0 7 - 9 9 / 1 6 : 5 8 S C B 0 1
1 2 - 0 7 - 9 9 / 1 7 : 1 5 S C B 0 1
1 2 - 0 7 - 9 9 / 1 7 : 1 5 S C B 0 1

1 8 2 5 2 - 3 - D L 1 8 2 5 2 - 9 1 8 2 5 2 - 9 - D L 1 8 2 5 2 - 1018252 -10 -DL

S e m i v o l a t i l e Organics ( 8 2 7 0 )
a p h t h a l e n e , u g / 1 4600D 1300E 6400D 1800E 6 9 0 0 D

A c e n a p h t h y l e n e , u g / 1 200U 10U 200U 10U 2 SOU
A c e n a p h t h e n e , u g / 1 1 6 0 J D 1 9 0 260D 1 5 0 1 5 0 J D
F l u o r e n e , u g / 1 5 6 J D 8 0 1 0 0 J D 5 8 5 5 J D
P h e n a n t h r e n e , u g / 1 1 3 J D 5 1 6 0 J D 2 3 2 2 J D
A n t h r a c e n e , u g / 1 200U 8 . 4 J 200U 5 . 6 J 250U
F l u o r a n t h e n e , u g / 1 200U 2 . 6 J 200U 1 0 U 250U
Pyrene , u g / 1 200U 10U 200U 10U 2 5 0 U
Chrysene, u g / 1 200U 10U 200U 10U 2 S O U
B e n z o ( a ) a n t h r a c e n e , u g / 1 200U 10U 200U 10U 2 5 0 U
B e n z o ( b ) f l u o r a n t h e n e , u g / 1 200U 1 . 8 J 200U 2 . 0 J 250U
B e n z o ( k ) f l u o r a n t h e n e , u g / 1 200U 3 . 1 J 200U 3 . 5 J 250U
B e n z o ( a ) p y r e n e , u g / 1 200U 2 . 4 J 200U 2 . 9 J 250U
I n d e n o ( l , 2 , 3 - c d ) p y r e n e , u g / 1 200U 1 . 3 J 200U 2 . 3 J 250U
D i b e n z o ( a , h ) a n t h r a c e n e , u g / 1 200U 1 . 6 J 200U 2 . 0 J 250U
B e n z o ( g , h , i ) p e r y l e n e , u g / 1 200U 1 . 6 J 200U 1 0 U 2 5 0 U
2 - M e t h y l n a p h t h a l e n e , u g / 1 200D 260 440D 250 340D
S u r r o g a t e - 2 F B P X 52 % X 70 % X

001109



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 352-0163 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 2 5 2
Received: 08 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 171700118
Page 12

D A T E /
T I M E S A M P L E D S D G #

1 8 2 5 2 - 8 - D L D P N - T S 3 - 1 2 0 7 9 9
1 8 2 5 2 - 9
1 8 2 5 2 - 9 - D L
1 8 2 5 2 - 1 0
1 8 2 5 2 - 1 0 - D
P A R A M E T E R

S u r r o g a t e
•Surroga t e
^ D i l u t i o n

P r e p Date

D P N - L 3 - 1 2 0 7 9 9
D P N - L 3 - 1 2 0 7 9 9
D P N - L 4 - 1 2 0 7 9 9
D P N - L 4 - 1 2 0 7 9 9

- N B Z
- T P H
F a c t o r

A n a l y s i s Date
Batch I D

1 8 2 5 2 - 8 - D L

X
X

20.0
1 2 . 1 0 . 9 9
12 .17 .99

1210A

18252-9

44 %
17 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

1 8 2 5 2 - 9 - D L

X
X

20.0
1 2 . 1 0 . 9 9
1 2 . 1 7 . 9 9

1210A

1 2 - 0 7 - 9 9 / 1 5
1 2 - 0 7 - 9 9 / 1 6
1 2 - 0 7 - 9 9 / 1 6
1 2 - 0 7 - 9 9 / 1 7
1 2 - 0 7 - 9 9 / 1 7

:55
:58
:58
:15
:15

1 8 2 5 2 - 1 0 1 8 2 5 2
64 %
28 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A
12
12

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
-10-DL

X
X

2 5 . 0
.10.99
.17.99

1210A

X = Because the s a m p l e was d i l u t e d p r i o r to a n a l y s i s , the surrogat e
recoveries are not r e p o r t e d .

001110



L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Received: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y Environmental , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 13

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18252-11 D P N - L 2 - 1 2 0 7 9 9
1 8 2 5 2 - 1 1 - D D P N - L 2 - 1 2 0 7 9 9
1 8 2 5 2 - 1 2 D P N - L 1 - 1 2 0 7 9 9
1 8 2 5 2 - 1 2 - D D P N - L 1 - 1 2 0 7 9 9

1 2 - 0 7 - 9 9 / 1 7 : 3 8 S C B 0 1
1 2 - 0 7 - 9 9 / 1 7 : 3 8 S C B 0 1
1 2 - 0 7 - 9 9 / 1 7 : 4 8 S C B 0 1
1 2 - 0 7 - 9 9 / 1 7 : 4 8 S C B 0 1

P A R A M E T E R 1 8 2 5 2 - 1 1 1 8 2 5 2 - 1 1 - D L 18252 - 1 2 1 8 2 5 2 - 1 2 - D L

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1

^ A c e n a p h t h y l e n e , u g / 1
•Acenaph th ene , u g / 1

F l u o r e n e , u g / 1
P h e n a n t h r e n e , u g / 1
A n t h r a c e n e , u g / 1
Fluoran th ene , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo (a) anthracene , u g / 1
Benzo (b) f luoranthene, u g / 1
Benzo ( k ) f l u o r a n t h e n e , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - NBZ
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D

1600E
10U
120

52
20

7 . 5 J
10U
10U
10U
10U

1 . 6 J
2 .OJ
1 . 9 J
2 . 1 J
2 . 2 J
2 . 1 J

220
50 %
58 %
32 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

6 3 0 0 D
250U

1 3 0 J D
4 7 J D
1 9 J D
250U
250U
2 5 0 U
2 5 0 U
250U
2 5 0 U
2 5 0 U
2 5 0 U
250U
250U
250U

2 4 0 J D
X
X
X

2 5 . 0
1 2 . 1 0 . 9 9
1 2 . 1 7 . 9 9

1210A

1500E
10U
150

53
29

4 . 3 J
l . O J

10U
10U
10U

l . S J
1 .5J
l . S J
2 . 2 J
2 . 1 J
2 . 3 J

210
56 %
56 %
19 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

5 7 0 0 D
250U

160 JD
5 3 J D
2 9 J D
2 5 0 U
250U
250U
250U
250U
250U
250U
250U
250U
250U
250U
270D

X
X
X

25 .0
1 2 . 1 0 . 9 9
1 2 . 1 7 . 9 9

1210A

001111



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y Env ironmen ta l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 14

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18252
1 8 2 5 2
18252
1 8 2 5 2

-11
-11-D
-12
- 1 2 - D

D P N - L 2
D P N - L 2
D P N - L 1
D P N - L 1

- 1 2 0 7 9 9
- 1 2 0 7 9 9
- 1 2 0 7 9 9
- 1 2 0 7 9 9

12
12
12
12

- 0 7 - 9 9 / 1 7 :
- 0 7 - 9 9 / 1 7 :
- 0 7 - 9 9 / 1 7 :
- 0 7 - 9 9 / 1 7 :

:38
:38
:48
:48

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

P A R A M E T E R 1 8 2 5 2 - 1 1 1 8 2 5 2 - 1 1 - D L 1 8 2 5 2 - 1 2 1 8 2 5 2 - 1 2 - D L

001112



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0163 -www.sdsavlab.com
L O G N O : S 9 - 1 8 2 5 2

Rece ived: 08 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y Environmental , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 15

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 2 5 2 - 1 3 T r i p Blank
P A R A M E T E R

1 2 - 0 7 - 9 9 S C B 0 1

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

j m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

1 8 2 5 2 - 1 3

.OU
, O U
.OU
.OU
.OU

103 %
1.0

12.10 .99
2 D 1 2 0 9

A n g i e W e / i m e r s k i r k , P r o j e c t Manager

001113



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 0 7 A

Rece iv ed: 09 DEC 99
R e p o r t e d : 31 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 2 7 0 0 1 3 1
REPORT OF RESULTS Page 1

D A T E /
S O L I D O R S E M I S O L I D S A M P L E S T I M E S A M P L E D S D G #

1 8 3 0 7 A - 1
1 8 3 0 7 A - 2
1 8 3 0 7 A - 3
1 8 3 0 7 A - 4

D P S - T N 3 - 1 2 1 4
D P S - T N 3 - 1 6 1 8
D P S - T S 3 - 1 0 1 2
D P S - T S 3 - 1 8 2 0

1 2 - 0 8 - 9 9 / 0 8 : 1 5 S C B 0 5
1 2 - 0 8 - 9 9 / 0 8 : 2 5 S C B 0 5
1 2 - 0 8 - 9 9 / 0 9 : 0 5 S C B 0 5
1 2 - 0 8 - 9 9 / 0 9 : 3 0 S C B 0 5

P A R A M E T E R 1 8 3 0 7 A - 1 1 8 3 0 7 A - 2 1 8 3 0 7 A - 3 1 8 3 0 7 A - 4
Organic Carbon ( W A L K L E Y - B L A C K ) , m g / k g d w 120U 120U 9 1 J 120U

D i l u t i o n F a c t o r 1.0 1.0 1.0 1.0
P r e p Date 01 .24.00 01 .24 .00 01 .24 .00 0 1 . 2 4 . 0 0
A n a l y s i s Date 01 .24 .00 01.24.00 01 .24 .00 0 1 . 2 4 . 0 0
Batch ID 0124X 0124X 0124X 0124X

Percent S o l i d s 83 82 83 85

A n g i e W e i n e r s k i r k , P r o j e c t Manager

001114



LOG NO

3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 5

Rece ived: 19 JAN 00
R e p o r t e d : 31 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 152700131
REPORT OF R E S U L T S Page 1

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R S O L I D / S E M I S O L I D T I M E S A M P L E D S D G #

S C B 0 5 - 1 M e t h o d Blank
S C B 0 5 - 2 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 5
S C B 0 5

P A R A M E T E R S C B 0 5 - 1 S C B 0 5 - 2
Organic Carbon ( W A L K L E Y - B L A C K ) , m g / k g d w

D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date

atch I D

A n g i e W e l V n e r s k i r k , P r o j e c t Manager

100U
1.0

01.24 .00
01.24.00

0124X

93 %
1.0

01.24.00
01.24.00

0124X

001115



LOG NO

5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax ( 9 1 2 ) 352-0165 • www.sdsavlab.com

L O G N O : S 9 - 1 8 3 0 7
Rece ived: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e Q C * S 9 S C B 0 2 S 9 1 8 3 4 5
K e y Env ironmenta l , I n c . C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 1 5 1 0 S

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

Code: 14210027
REPORT OF RESULTS Page 1

D A T E /
S A M P L E D E S C R I P T I O N , S O L I D O R S E M I S O L I D S A M P L E S T I M E S A M P L E D S D G #

18307-1
18307-2
1 8 3 0 7 - 3
18307-4

D P S - T N 3 - 1 2 1 4
D P S - T N 3 - 1 6 1 8
D P S - T S 3 - 1 0 1 2
D P S - T S 3 - 1 8 2 0

1 2 - 0 8 - 9 9 / 0 8 : 1 5 S C B 0 2
1 2 - 0 8 - 9 9 / 0 8 : 2 5 S C B 0 2
1 2 - 0 8 - 9 9 / 0 9 : 0 5 S C B 0 2
1 2 - 0 8 - 9 9 / 0 9 : 3 0 S C B 0 2

P A R A M E T E R 18307-1 18307-2 18307-3 18307-4

T o t a l Organic Carbon ( 9 0 6 0 ) , m g / k g dw
k D i l u t i o n F a c t o r
* P r e p Date

A n a l y s i s Date
Batch I D

100U
1.0

1 2 . 2 3 . 9 9
1 2 . 2 3 . 9 9

1223X

100U
1.0

1 2 . 2 3 . 9 9
1 2 . 2 3 . 9 9

1223X

100U
1.0

1 2 . 2 3 . 9 9
1 2 . 2 3 . 9 9

1223X

100U
1.0

1 2 . 2 3 . 9 9
1 2 . 2 3 . 9 9

1223X

A n g i e W e m m e r s k i r k , P r o j e c t Manager

001116



S a v a n n a hL a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0165 • www.stlsavlab.com
LOG NO: S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF R E S U L T S Page 2

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 3 0 7 - 5 D P S - T O - 1 2 0 8 9 9 1 2 - 0 8 - 9 9 / 1 4 : 1 5 S C B 0 2
P A R A M E T E R 18307-5

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a, a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

6.9
1.5

l . O U
l . O U

1.7
103 %

1.0
1 2 . 1 3 . 9 9

2D1213

001117



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax ( 9 1 2 ) 332-0165 • www.stlsavlab.com
LOG NO: S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO
18307-5
P A R A M E T E R

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF R E S U L T S Page 3

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

D P S - T O - 1 2 0 8 9 9 1 2 - 0 8 - 9 9 / 1 4 : 1 5 S C B 0 2

18307-5

S e m i v o l a t i l e Organic s ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1> P h e n a n t h r e n e , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
Chrys ene , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo ( b ) f l u o r a n t h e n e , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - cd) pyrene , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

270
10U

49
14

4 . 2 J
0 . 9 2 J
0 . 9 3 J

1 . 4 J
10U
10U
10U
10U
10U
10U
10U
10U

20
74 %
88 %
24 %

1.0
1 2 . 1 5 . 9 9
12 .21 .99

1 2 1 5 G

001118



3102 LaRoche Avenue •• Savannah, GA 31404 • (912)354-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

L O G N O : S 9 - 1 8 3 0 7
Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

18307-5

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF R E S U L T S Page 4

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

D P S - T O - 1 2 0 8 9 9 1 2 - 0 8 - 9 9 / 1 4 : 1 5 S C B 0 2

P A R A M E T E R 18307-5
T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1

D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D
' h l o r i d e ( 3 2 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

S u l f a t e a s S O 4 ( 3 7 5 . 4 )
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D

m g / 1

4.2
1.0

1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1 2 2 0 A
4.3

1
12 .15 .99
1 2 . 1 5 . 9 9

1 2 1 5 A
0 . 0 5 0 U

1
1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1213C
5 . 0 U

1.0
12.14.99
1 2 . 1 4 . 9 9

1214A

001119



L a b o r a t o r i e s 3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF RESULTS Page 5

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18307-5 D P S - T O - 1 2 0 8 9 9

P A R A M E T E R

1 2 - 0 8 - 9 9 / 1 4 : 1 5 S C B 0 2

1 8 3 0 7 - 5

D i s s o l v e d G a s e s
M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

1 2 J
9700

1.0
1 2 . 2 1 . 9 9

2 C 1 2 2 0

Biochemical Oxygen Demand (5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1 12
D i l u t i o n F a c t o r 1 . 0
P r e p Date 1 2 . 0 9 . 9 9
A n a l y s i s Date 1 2 . 0 9 . 9 9
Batch I D 1209A

A l k a l i n i t y ( t o p H 4 . 5 )
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

a s CaCO3 ( 3 1 0 . 1 ) , m g / 1 220
1.0

1 2 . 1 0 . 9 9
1 2 . 1 0 . 9 9

1210A

0 . 0 3 0 U
1

1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215A

001120



L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0165 • www.stlsavlab.com
LOG NO: S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF RESULTS Page 6

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 3 0 7 - 5 D P S - T O - 1 2 0 8 9 9
P A R A M E T E R

1 2 - 0 8 - 9 9 / 1 4 : 1 5 S C B 0 2

18307-5

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
Mangane s e ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

510
1.0

1 2 . 1 3 . 9 9
12.14.99

12131
I r o n ( D i s s o l v e d ) ( 6 0 1 0 )

I r o n ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

840
1.0

1 2 . 1 3 . 9 9
1 2 . 1 4 . 9 9

12131
0.12

1.0
1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1209A

Chemica l Oxygen Demand ( 4 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

34
1.0

1 2 . 1 0 . 9 9
1 2 . 1 3 . 9 9

1210B

001121



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 101000119
REPORT OF R E S U L T S Page 7

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G t t

18307-6 D P S - T N 3 - 1 2 0 8 9 9
18307-7 D P S - T S 3 - 1 2 0 8 9 9
18307-8 D P S - T S 2 - 1 2 0 8 9 9
1 8 3 0 7 - 8 - R E D P S - T S 2 - 1 2 0 8 9 9
1 8 3 0 7 - 9 D P S - T S 1 - 1 2 0 8 9 9

P A R A M E T E R

H a l o g e n a t e d and A r o m a t i c
L V o l a t i l e s ( 8 0 2 1 )
W Benzene, u g / 1

E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a, a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

18307-6

l . O U
l . O U
l . O U
l . O U
l . O U

100 %
1.0

12 .13 .99
2D1213

18307-7

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1.0

12.13 .99
2 D 1 2 1 3

18307-8

l . O U
l . O U
l . O U
l . O U
l . O U

100 %

1.0
12 .13 .99

2 D 1 2 1 3

1 2 - 0 8 - 9 9 / 1 5
1 2 - 0 8 - 9 9 / 1 0
1 2 - 0 8 - 9 9 / 1 1
1 2 - 0 8 - 9 9 / 1 1
1 2 - 0 8 - 9 9 / 1 4
18307-8-RE

- - -

- - -
- - -

...
- - -

:40 S C B 0 2
:00 S C B 0 2
:15 S C B 0 2
:15 S C B 0 2
:00 S C B 0 2

18307-9

5.2
8.6

1 .OU
1.7
6.6

100 %
1.0

12 .14 .99
1D1214

001122



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF RESULTS Page 8

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18307
18307
18307
18307
18307

-6
-7
-8
-8-RE
-9

D P S - T N 3
D P S - T S 3
D P S - T S 2
D P S - T S 2
D P S - T S 1

-120899
-120899
- 1 2 0 8 9 9
- 1 2 0 8 9 9
- 1 2 0 8 9 9

12
12
12
12
12

- 0 8 - 9 9 / 1 5
- 0 8 - 9 9 / 1 0
- 0 8 - 9 9 / 1 1
- 0 8 - 9 9 / 1 1
- 0 8 - 9 9 / 1 4

:40
:00
:15
:15
:00

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

P A R A M E T E R 18307-6 18307-7 18307-8 18307-8-RE 18307-9
S e m i v o l a t i l e Organics ( 8 2 7 0 )» N a p h t h a l e n e , u g / 1

A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
Chrysene , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f l uoranthene , ug/1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

69
10U

39
28
16

1 . 6 J
1 . 9 J
1 . 8 J

10U
0 . 3 5 J

10U
10U
10U

0 . 7 1 J
10U

1 .OJ
2 . 4 J
50 %

190
10U

34
15

3 . 0 J
0 . 7 5 J

1 .2J
1 . 3 J

10U
10U
10U
10U

0 . 7 1 J
l . O J
l . O J
1 .1J
5 . 2 J
58 %

17
10U

27
16

4 . 1 J
0 . 7 4 J
0 . 6 6 J

10U
10U
10U
10U
10U
10U
10U
10U
10U

1 . 8 J
58 %

10U
10U

1 . 8 J
10U
10U
10U
1QIL

1 . 8 J
10U
10U

0 . 6 8 J
0 . 4 0 J
0 . 7 4 J
0 . 7 1 J
0 . 5 8 J
0 .99J

10U
52 %

800E
10U

57
23

9 . 2 J
1 . 3 J

0 . 6 5 J
0 . 7 8 J

10U
10U
10U
10U
10U
10U
10U
10U

74
54 %

001123



S a v a n n a hL a b o r a t o r i e s 3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 332-0163 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

REPORT OF R E S U L T S

L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 3 0 7
Rece ived: 09 DEC 99
R e p o r t e d : 19 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
Page 9

D A T E /
T I M E S A M P L E D S D G #

18307-6 D P S - T N 3 - 1 2 0 8 9 9
18307-7 D P S - T S 3 - 1 2 0 8 9 9
18307-8 D P S - T S 2 - 1 2 0 8 9 9
1 8 3 0 7 - 8 - R E D P S - T S 2 - 1 2 0 8 9 9
1 8 3 0 7 - 9 D P S - T S 1 - 1 2 0 8 9 9
P A R A M E T E R

S u r r o g a t e - NBZ> S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

18307-6
54 %
20 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1 2 1 5 G

18307-7
70 %
18 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1215G

18307-8
72 %

9 %
1.0

1 2 . 1 5 . 9 9
1 2 . 2 1 . 9 9

1215G

1 2 - 0 8 - 9 9 / 1 5
1 2 - 0 8 - 9 9 / 1 0
1 2 - 0 8 - 9 9 / 1 1
1 2 - 0 8 - 9 9 / 1 1
1 2 - 0 8 - 9 9 / 1 4
1 8 3 0 7 - 8 - R E

28 %
30 %

1.0
1 2 . 2 3 . 9 9
1 2 . 2 9 . 9 9

1 2 2 3 A

:40 S C B 0 2
:00 S C B 0 2
:15 S C B 0 2
:15 S C B 0 2
:00 S C B 0 2

18307-9

66 %
17 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1215G

001124



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

REPORT OF R E S U L T S
LOG NO S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
Page 10

D A T E /
T I M E S A M P L E D S D G #

1 8 3 0 7 - 9 - D L
18307-10
1 8 3 0 7 - 1 0 - D
18307-11

D P S - T S 1 - 1 2 0 8 9 9
D P S - T N 1 - 1 2 0 8 9 9
D P S - T N 1 - 1 2 0 8 9 9
D P S - T N 2 - 1 2 0 8 9 9

1 2 - 0 8 - 9 9 / 1 4 : 0 0 S C B 0 2
1 2 - 0 8 - 9 9 / 1 5 : 0 5 S C B 0 2
1 2 - 0 8 - 9 9 / 1 5 : 0 5 S C B 0 2
1 2 - 0 8 - 9 9 / 1 1 : 5 8 S C B 0 2

P A R A M E T E R 1 8 3 0 7 - 9 - D L 1 8 3 0 7 - 1 0 1 8 3 0 7 - 1 0 - D L 18307-11

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1

^Ethylbenzene ( 8 0 2 1 ) , u g / 1
^Toluene ( 8 0 2 1 ) , u g / 1

o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

210E
64

2 . OU
--- 2.9

61
87 %

2.0
1 2 . 1 3 . 9 9

--- 2D1213

2 9 0 D
82D
10U

5 . 3 J D
77D

103 %
10.0

12.14 .99
1D1214

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1.0

1 2 . 1 4 . 9 9
1D1214

001125



L a b o r a t o r i e s ! 5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 332-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I r i c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO

REPORT OF RESULTS
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 3 0 7
Rece ived: 09 DEC 99
R e p o r t e d : 19 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
Page 11

D A T E /
T I M E S A M P L E D S D G #

1 8 3 0 7 - 9 - D L
18307-10
1 8 3 0 7 - 1 0 - D
18307-11

D P S - T S 1 - 1 2 0 8 9 9
D P S - T N 1 - 1 2 0 8 9 9
D P S - T N 1 - 1 2 0 8 9 9
D P S - T N 2 - 1 2 0 8 9 9

1 2 - 0 8 - 9 9 / 1 4 : 0 0 S C B 0 2
1 2 - 0 8 - 9 9 / 1 5 : 0 5 S C B 0 2
1 2 - 0 8 - 9 9 / 1 5 : 0 5 S C B 0 2
1 2 - 0 8 - 9 9 / 1 1 : 5 8 S C B 0 2

P A R A M E T E R 1 8 3 0 7 - 9 - D L 1 8 3 0 7 - 1 0 1 8 3 0 7 - 1 0 - D L 18307-11

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1> A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
Chrys ene , u g / 1
Benzo ( a ) an thrac ene , u g / 1
Benzo (b) f l uoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene , u g / 1
Benzo ( g , h , i j p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P
S u r r o g a t e - NBZ
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch ID

1000
100U

8 2 J
3 0 J
13J

100U
100U
100U
100U
100U
100U
100U
100U
100U
100U
100U

9 8 J
X
X
X

10.0
1 2 . 1 5 . 9 9
1 2 . 2 1 . 9 9

1215G

14000
5 0 0 0 U
5000U
5000U
5000U
5000U
5000U
5000U
5000U
5000U
5000U
5 0 0 0 U
5000U
5 0 0 0 U
5000U
5000U

6 9 0 J
X
X
X

500.0
1 2 . 1 5 . 9 9
1 2 . 2 1 . 9 9

1215G

31
--- 10U

62
42

--- 11
-- - 1 .6J

1 . 9 J
1 . 5 J

--- 10U
10U

--- 10U
--- 10U
--- 10U
--- 10U
--- 10U

10U
3 . 0 J
72 %
82 %
26 %

1.0
1 2 . 1 5 . 9 9

--- 1 2 . 1 9 . 9 9
--- 1215G

001126



S a v a n n a h. L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax ( 9 1 2 ) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF R E S U L T S Page 12

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 3 0 7 - 9 - D L
18307-10
1 8 3 0 7 - 1 0 - D
18307-11

D P S - T S 1 - 1 2 0 8 9 9
D P S - T N 1 - 1 2 0 8 9 9
D P S - T N 1 - 1 2 0 8 9 9
D P S - T N 2 - 1 2 0 8 9 9

1 2 - 0 8 - 9 9 / 1 4 : 0 0 S C B 0 2
1 2 - 0 8 - 9 9 / 1 5 : 0 5 S C B 0 2
1 2 - 0 8 - 9 9 / 1 5 : 0 5 S C B 0 2
1 2 - 0 8 - 9 9 / 1 1 : 5 8 S C B 0 2

P A R A M E T E R 1 8 3 0 7 - 9 - D L 1 8 3 0 7 - 1 0 1 8 3 0 7 - 1 0 - D L 18307-11

001127



L a b o r a t o r i e s
^^j^Ovinon' • S«v»m T r e n l l*Dot»ion«s. 3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com

L O G N O : S 9 - 1 8 3 0 7
Rece ived: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF R E S U L T S Page 13

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18307-12 D P S - L 1 - 1 2 0 8 9 9
P A R A M E T E R

1 2 - 0 8 - 9 9 / 1 7 : 1 5 S C B 0 2
18307-12

Biochemica l Oxygen Demand ( 5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1 8 . 9
D i l u t i o n F a c t o r 1 . 0
P r e p Date 12 .09 .99
A n a l y s i s Date 1 2 . 0 9 . 9 9
Batch I D 1 2 0 9 A
I k a l i n i t y ( t o p H 4 . 5 ) a s CaC03 ( 3 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

Chemica l Oxygen Demand ( 4 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch ID

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

320
1.0

1 2 . 1 0 . 9 9
1 2 . 1 0 . 9 9

1210A
140
1.0

1 2 . 1 0 . 9 9
12 .13 .99

1210B

0.071
1

1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215A

001128



L a b o r a t o r i e s
o< Sev« fn T r g n i LaDwatones, Inc

3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 332-0163 • www.sdsavlab.com
L O G N O : S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF RESULTS Page 14

D A T E /
S A M P L E D E S C R I P T I O N , L I Q C J I D S A M P L E S T I M E S A M P L E D S D G #

1 8 3 0 7 - 1 2 D P S - L 1 - 1 2 0 8 9 9
P A R A M E T E R

1 2 - 0 8 - 9 9 / 1 7 : 1 5 S C B 0 2

1 8 3 0 7 - 1 2

Mangane s e ( D i s s o l v e d ) ( 6 0 1 0 )
Mangane s e ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

1300
1.0

1 2 . 1 3 . 9 9
1 2 . 1 4 . 9 9

12131
I r o n ( D i s s o l v e d ) ( 6 0 1 0 )

I r o n ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

2100
1.0

1 2 . 1 3 . 9 9
1 2 . 1 4 . 9 9

12131
C h l o r i d e ( 3 2 5 . 2 ) , m g / 1

D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

16
i

1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215A

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

0.37
1.0

1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1213C

001129



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0163 • www.stlsavlab.com
LOG NO: S 9 - 1 8 3 0 7

Rece ived: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF R E S U L T S Page 15

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 3 0 7 - 1 2 D P S - L 1 - 1 2 0 8 9 9 1 2 - 0 8 - 9 9 / 1 7 : 1 5 S C B 0 2

P A R A M E T E R

O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D
u l f a t e a s S 0 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch ID

18307-12
0.14

1.0
1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1 2 0 9 A

5 . 0 U
1.0

1 2 . 1 4 . 9 9
12.14.99

1214A
11

1.0
12 .20 .99
1 2 . 2 0 . 9 9

1220A

001130



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax ( 9 1 2 ) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 0 7

Received: 09 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101000119
REPORT OF RESULTS Page 16

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G t t

18307-13 T r i p Blank
P A R A M E T E R

1 2 - 0 8 - 9 9 S C B 0 2

18307-13
H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )

Benzene , u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

& p - X y l e n e , u g / 1
urrogate - a , a , a - T r i f l u o r o t o l u e n e

D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1.0

1 2 . 1 3 . 9 9
2D1213

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.
X = Because the s a m p l e was d i l u t e d p r i o r to a n a l y s i s , surrogate
recoveries were not r e p o r t e d .

i m e r s k i r k , P r o j e c t Manager

001131



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.sdsavlab.com

L O G N O : S 9 - 1 8 3 4 5
Rece ived: 10 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101200119
Page l

D A T E /
T I M E S A M P L E D S D G #

1 8 3 4 5 - 1
1 8 3 4 5 - 1 - D L
1 8 3 4 5 - 2
1 8 3 4 5 - 3
18345-4

P S G - 2 - 1 2 0 9 9 9
P S G - 2 - 1 2 0 9 9 9
P S G - 3 - 1 2 0 9 9 9
P S G - 6 - 1 2 0 9 9 9
P S G - 5 - 1 2 0 9 9 9

1 2 - 0 9 - 9 9 / 0 8 : 4 0 S C B 0 2
1 2 - 0 9 - 9 9 / 0 8 : 4 0 S C B 0 2
1 2 - 0 9 - 9 9 / 0 9 : 2 5 S C B 0 2
1 2 - 0 9 - 9 9 / 1 1 : 3 5 S C B 0 2
1 2 - 0 9 - 9 9 / 1 5 : 3 0 S C B 0 2

P A R A M E T E R 18345-1 1 8 3 4 5 - 1 - D L 18345-2 18345-3 18345-4

a l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )

Benzene , u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

7.6
53
24
54

130E
150 %Y

2.0
1 2 . 1 4 . 9 9

1D1214

8 . 6 D
57D
28D
61D

140D
93 %

5 .0
1 2 . 1 5 . 9 9

1D1215

l . O U
l . O U
l . O U
l . O U
l . O U
83 %

1.0
1 2 . 1 4 . 9 9

1D1214

l . O U
l . O U
l . O U
l . O U
l . O U

107 %
1.0

1 2 . 1 4 . 9 9
2D1213

OU
OU
OU
OU
OU

103 %
1.0

12 .14 .99
2D1213

001132



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 4 5

Rece ived: 10 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101200119
REPORT OF R E S U L T S Page 2

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18345-1 P S G - 2 - 1 2 0 9 9 9
1 8 3 4 5 - 1 - D L P S G - 2 - 1 2 0 9 9 9
18345-2 P S G - 3 - 1 2 0 9 9 9
1 8 3 4 5 - 3 P S G - 6 - 1 2 0 9 9 9
18345-4 P S G - 5 - 1 2 0 9 9 9
P A R A M E T E R

S e m i v o l a t i l e Organics ( 8 2 7 0 )> N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
P h e n a n t h r e n e , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - cd) pyrene , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

18345-1 1 8 3 4 5 - 1 - D L

19000 ---
5000U ---

7 9 0 J ---
4 2 0 J ---
6 6 0 J - - -

5 0 0 0 U ---
5000U ---
5 0 0 0 U ---
5000U ---
5 0 0 0 U ---
5000U ---
5000U ---
5000U ---
5000U ---
5000U
5000U ---
1 3 0 0 J ---

X

18345-2

8 . 1 J
10U

1 . 4 J
0 . 8 8 J

1 . 3 J
0 . 5 1 J

10U
10U
10U
10U
10U
10U
10U
10U
10U

0 . 6 7 J
1 . 2 J
72 %

1 2 - 0 9 - 9 9 / 0 8
1 2 - 0 9 - 9 9 / 0 8
1 2 - 0 9 - 9 9 / 0 9
1 2 - 0 9 - 9 9 / 1 1
1 2 - 0 9 - 9 9 / 1 5

1 8 3 4 5 - 3

2 . 1 J
10U
10U
10U

0 . 4 6 J
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

0 . 6 0 J
64 %

:40 S C B 0 2
:40 S C B 0 2
:25 S C B 0 2
: 3 5 S C B 0 2
:30 S C B 0 2

18345-4

1 . 1 J
10U

0 . 5 9 J
10U

0 . 5 1 J
0 . 5 3 J
0 . 3 7 J

10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

68 %

001133



5102 LaRoche Avenue - Savannah, GA 31404 • (912)334-7838 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

LOG NO: S 9 - 1 8 3 4 5
Rece iv ed: 10 DEC 99
R e p o r t e d : 19 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101200119
Page 3

D A T E /
T I M E S A M P L E D S D G #

18345
18345
18345
18345
18345

-1
- 1 - D L
-2
-3
-4

P S G -
P S G -
P S G -
P S G -
P S G -

2
2
3
6
5

- 1 2 0 9 9 9
- 1 2 0 9 9 9
- 1 2 0 9 9 9
-120999
- 1 2 0 9 9 9

12
12
12
12
12

-09
-09
-09
-09
-09

- 9 9 / 0 8
- 9 9 / 0 8
- 9 9 / 0 9
- 9 9 / 1 1
- 9 9 / 1 5

:40
:40
:25
:35
:30

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

P A R A M E T E R 18345-1 1 8 3 4 5 - 1 - D L 1 8 3 4 5 - 2 1 8 3 4 5 - 3 18345-4
S u r r o g a t e - N B Z

i S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

X
X

500.0
1 2 . 1 5 . 9 9
12 . 2 1 . 9 9

1 2 1 5 G

--- 82 %
16 %

--- 1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1215G

78 %
20 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1 2 1 5 G

82 %
20 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1215G

001134



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax ( 9 1 2 ) 332-0163 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 3 4 5
Received: 10 DEC 99
R e p o r t e d : 19 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101200119
Page 4

D A T E /
T I M E S A M P L E D S D G #

18345-5
1 8 3 4 5 - 5 - R E
1 8 3 4 5 - 6

P S G - 1 - 1 2 0 9 9 9
P S G - 1 - 1 2 0 9 9 9
P S G - 4 - 1 2 0 9 9 9

1 2 - 0 9 - 9 9 / 1 4 : 2 7 S C B 0 2
1 2 - 0 9 - 9 9 / 1 4 : 2 7 S C B 0 2
1 2 - 0 9 - 9 9 / 1 4 : 4 0 S C B 0 2

P A R A M E T E R 1 8 3 4 5 - 5 1 8 3 4 5 - 5 - R E 1 8 3 4 5 - 6

H a l o g e n a t e d a n d Aromat i c V o l a t i l e s ( 8 0 2 1 )
Benzene , u g / 1
E t h y l b e n z e n e , u g / 1

^ T o l u e n e , u g / 1
™ o - X y l e n e , u g / 1

m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
1 .OU
l . O U
l . O U

107 %
1.0

1 2 . 1 4 . 9 9
2D1213

1 . OU
1 . OU

- - - 1 . OU
1 . OU

- - - 1 . OU
--- 107 %
--- 1.0
--- 1 2 . 1 4 . 9 9
--- 2D1213

001135



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 4 5

Received: 10 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101200119
REPORT OF R E S U L T S Page 5

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18345-5
1 8 3 4 5 - 5 - R E
1 8 3 4 5 - 6

P S G - 1 - 1 2 0 9 9 9
P S G - 1 - 1 2 0 9 9 9
P S G - 4 - 1 2 0 9 9 9

1 2 - 0 9 - 9 9 / 1 4 : 2 7 S C B 0 2
1 2 - 0 9 - 9 9 / 1 4 : 2 7 S C B 0 2
1 2 - 0 9 - 9 9 / 1 4 : 4 0 S C B 0 2

P A R A M E T E R 1 8 3 4 5 - 5 1 8 3 4 5 - 5 - R E 1 8 3 4 5 - 6

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1

^Acenaph thene , u g / 1
F F l u o r e n e , u g / 1

Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f luoranthene, u g / 1
Benzo ( k ) f l u o r a n t h e n e , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene , u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

1 . 7 J
10U

9 . 9 J
4 . 6 J

0 . 8 4 J
10U

1 . 1 J
10U
10U
10U
10U
10U
10U
10U
10U
10U

0 . 7 4 J
42 %
48 %
10 %

1.0
1 2 . 1 5 . 9 9
1 2 . 2 1 . 9 9

1215G

10U
10U

23
8 . 6 J
1 . 5 J

0 . 3 7 J
2 . 5 J
1 . 6 J

10U
10U

0 . 5 4 J
10U

0 . 6 4 J
10U
10U

0 . 7 4 J
10U

60 %
54 %
24 %

1.0
1 2 . 2 3 . 9 9
1 2 . 2 9 . 9 9

1 2 2 3 A

2 . 5 J
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

64 %
72 %
14 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1 2 1 5 G

001136



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 3 4 5

Rece ived: 10 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101200119
REPORT OF RESULTS Page 6

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18345-7 D P S - L 1 - 1 2 0 9 9 9 1 2 - 0 9 - 9 9 / 0 7 : 5 0 S C B 0 2

P A R A M E T E R 18345-7

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

10
26

5.4
26
60

87 %
2.0

1 2 . 1 4 . 9 9
2D1213

001137



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 332-0163 • www.sdsavlab.com
LOG NO: S 9 - 1 8 3 4 5

Rece ived: 10 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y Environmental , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO
18345-7

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101200119
REPORT OF R E S U L T S Page 7

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

D P S - L 1 - 1 2 0 9 9 9 1 2 - 0 9 - 9 9 / 0 7 : 5 0 S C B 0 2

P A R A M E T E R 18345-7

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1

| Phenanthrene , u g / 1
Anthrac ene , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo ( k ) f l u o r a n t h e n e , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o (1 , 2 , 3 - c d ) pyrene , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
B e n z o ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

4000
1000U

3 2 0 J
100J

4 6 J
1000U
1000U
1000U
1000U
1000U
1000U
1000U
1000U
1000U
1000U
1000U

2 7 0 J
X
X
X

100.0
1 2 . 1 5 . 9 9
1 2 . 2 1 . 9 9

1215G

001138



S a v a n n a hL a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

L O G N O : S 9 - 1 8 3 4 5
Rece ived: 10 DEC 99
R e p o r t e d : 19 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 101200119
REPORT OF R E S U L T S Page 8

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18345-7 D P S - L 1 - 1 2 0 9 9 9
P A R A M E T E R

1 2 - 0 9 - 9 9 / 0 7 : 5 0 S C B 0 2

1 8 3 4 5 - 7
D i s s o l v e d G a s e s

M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

3 5 J
8200

1.0
1 2 . 2 1 . 9 9

2 C 1 2 2 0
M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I .

X = S u r r o g a t e recovery was o u t s i d e e s t a b l i s h e d l i m i t s due to a c o e l u t i n g
matr i x i n t e r f e r e n c e in the s a m p l e .
Y = S u r r o g a t e recovery was o u t s i d e e s t a b l i s h e d l i m i t s due to c o e l u t i n g
matr i x i n t e r f e r e n c e in the s a m p l e .

A n g i e W a t L m e r s k i r k , P r o j e c t Manager

001139



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com

L O G N O : S 9 - 1 8 4 3 0
Rece ived: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

Code: 121400119
REPORT OF R E S U L T S Page 1

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18430-1
1 8 4 3 0 - 1 - D L
18430-2
18430-3

O W I O - 1 2 1 3 9 9
O W I O - 1 2 1 3 9 9
M W 0 3 - 1 2 1 3 9 9
O W 0 7 - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 6 : 2 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 0 0 S C B 0 3

P A R A M E T E R 18430-1 1 8 4 3 0 - 1 - D L 18430-2 18430-3

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
| Benzene , u g / 1
' E t h y l b e n z e n e , u g / 1

T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

650
260
660
300
650

100 %
2 5 . 0

1 2 . 1 6 . 9 9
1D1216

- - - 1 . OU
l . O U
1 . OU

- - - 1 . OU
- - - l . O U

103 %
--- 1.0

1 2 . 1 6 . 9 9
--- 2 D 1 2 1 5

l . O U
l . O U
l . O U
l . O U
l . O U

107 %
1.0

1 2 . 1 6 . 9 9
2D1215

001140



S a v a n n a hL a b o r a t o r i e s
^^^&ni& ol S«v»rn T u n ] Lanoiatooas. Inc

5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 - Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 3 0

Rece ived: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 121400119
REPORT OF R E S U L T S Page 2

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18430-1 O W I O - 1 2 1 3 9 9
1 8 4 3 0 - 1 - D L O W I O - 1 2 1 3 9 9
18430-2 M W 0 3 - 1 2 1 3 9 9
18430-3 O W 0 7 - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 6 : 2 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 0 0 S C B 0 3

P A R A M E T E R 18430-1 1 8 4 3 0 - 1 - D L 18430-2 18430-3

S e m i v o l a t i l e Organic s ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1

•^.cenaphthene , u g / 1
^ F l u o r e n e , u g / 1

P h e n a n t h r e n e , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo ( b ) f l u o r a n t h e n e , u g / 1
Benzo ( k ) f l u oran th ene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene , u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

2 6 0 0 0 E
3 2 J
700
470
900
130
320
190
4 8 J
4 4 J
2 0 J
1 5 J
2 0 J
1 6 J
1 3 J
2 3 J

1200
76 %
80 %
15 %
10.0

1 2 . 1 6 . 9 9
1 2 . 2 3 . 9 9

1216C

24000D
1000U
1000D
6 2 0 J D
1300D
1 5 0 J D
4 0 0 J D
2 6 0 J D

8 0 J D
5 2 J D

1000U
3 9 0 J D
1000U
1000U
1000U
1000U
1800D

X
X
X

100.0
1 2 . 1 6 . 9 9
01 .06 .00

1216C

20
10U

1 . 6 J
l . O J
1 . 9 J
1 . 9 J

10U
10U
10U

0 . 3 4 J
0 . 9 1 J

1 . OJ
1 . 4 J
2 . 7 J
2 .2J
2 . 5 J
1 . 4 J
68 %
78 %
38 %

1.0
1 2 . 1 6 . 9 9
1 2 . 2 0 . 9 9

1216C

6 . 9 J
10U

0 . 7 7 J
10U

0 . 6 6 J
10U
10U
10U
10U
10U
10U
10U
10U

0 . 9 6 J
10U

1 . 2 J
10U

80 %
92 %
38 %

1.0
1 2 . 1 6 . 9 9
1 2 . 2 0 . 9 9

1216C

001141



S a v a n n a h. L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 4 3 0
Rece ived: 14 DEC 99
R e p o r t e d : 19 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 121400119
Page 3

D A T E /
T I M E S A M P L E D S D G #

18430-1 O W I O - 1 2 1 3 9 9
1 8 4 3 0 - 1 - D L O W I O - 1 2 1 3 9 9
18430-2 M W 0 3 - 1 2 1 3 9 9
18430-3 O W 0 7 - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 6 : 2 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 0 0 S C B 0 3

P A R A M E T E R 18430-1 1 8 4 3 0 - 1 - D L 18430-2 18430-3

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1
D i l u t i o n F a c t o r

rep Date
a l y s i s Date

Batch I D

42
1.0

1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1220C

5 . 6
1.0

1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1220C

2 .3
1.0

1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1220C

C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p D a t e
A n a l y s i s Date
Batch I D

S u l f a t e a s S 0 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

49
1

1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215C
0 . 0 5 0 U

1
1 2 . 1 4 . 9 9
1 2 . 1 4 . 9 9

1215A
5 . 0 U

1.0
1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1 2 2 0 A

29
1

1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215C

36
1.0

1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1 2 2 0 A

130
2

1 2 . 1 6 . 9 9
1 2 . 1 6 . 9 9

1216A
0 .050U

1
1 2 . 1 4 . 9 9
1 2 . 1 4 . 9 9

1 2 1 5 A

14
20

1 2 . 1 4 . 9 9
1 2 . 1 4 . 9 9

1215A
140
5.0

1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1220A

001142



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 332-0163 - www.stlsavlab.com
L O G N O : S 9 - 1 8 4 3 0

Rece ived: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 121400119
REPORT OF R E S U L T S Page 4

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18430-1 O W I O - 1 2 1 3 9 9
1 8 4 3 0 - 1 - D L O W I O - 1 2 1 3 9 9
18430-2 M W 0 3 - 1 2 1 3 9 9
18430-3 O W 0 7 - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 6 : 2 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 0 0 S C B 0 3

P A R A M E T E R

Biochemical Oxygen Demand (5 Day)
( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1

D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D

18430-1 1 8 4 3 0 - 1 - D L 18430-2

45

12.14.99
1 2 . 1 4 . 9 9

1214A

8.1

12.14 .99
12 .14 .99

1214A

18430-3

D i s s o l v e d G a s e s
M e t h a n e , u g / 1

•Tarbon D i o x i d e , u g / 1
^ D i l u t i o n F a c t o r

A n a l y s i s Date
Batch I D

170
17000

1.0
1 2 . 2 1 . 9 9

2 C 1 2 2 0

4 7U
12000

1.0
--- 1 2 . 2 1 . 9 9

2 C 1 2 2 0

47U
12000

1.0
1 2 . 2 1 . 9 9

2 C 1 2 2 0
8.6

12.14.99
12.14 .99

1214A

A l k a l i n i t y ( t o p H 4 . 5 ) a s CaCO3 ( 3 1 0 . 1 ) , m g / 1 4 1 0
D i l u t i o n F a c t o r 1 .0
P r e p Date 12.14 .99
A n a l y s i s Date 1 2 . 1 4 . 9 9
Batch I D 1214A

470
1.0

1 2 . 1 4 . 9 9
1 2 . 1 4 . 9 9

1214A

230
1.0

1 2 . 1 4 . 9 9
1 2 . 1 4 . 9 9

1214A

001143



3102 LaRoche Avenue •• Savannah, GA 31404 • (912)354-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 3 0

Rece iv ed: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 121400119
Page 5

D A T E /
T I M E S A M P L E D S D G #

18430-1
1 8 4 3 0 - 1 - D L
18430-2
18430-3

O W I O - 1 2 1 3 9 9
O W I O - 1 2 1 3 9 9
M W 0 3 - 1 2 1 3 9 9
O W 0 7 - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 6 : 2 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 0 0 S C B 0 3

P A R A M E T E R 18430-1 1 8 4 3 0 - 1 - D L 18430-2 18430-3

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r

• P r e p D a t e
" A n a l y s i s Date

Batch I D

0.040
1

1 2 . 2 2 . 9 9
1 2 . 2 2 . 9 9

1 2 2 2 A

0.050
--- 1
--- 1 2 . 2 2 . 9 9
--- 1 2 . 2 2 . 9 9
--- 1 2 2 2 A

0 . 0 3 0 U
1

1 2 . 2 2 . 9 9
1 2 . 2 2 . 9 9

1 2 2 2 A

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
Manganese ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

1100
1.0

1 2 . 2 0 . 9 9
1 2 . 2 1 . 9 9

12201

1300
1.0

1 2 . 2 0 . 9 9
1 2 . 2 1 . 9 9

12201

300
1.0

1 2 . 2 0 . 9 9
1 2 . 2 1 . 9 9

12201

22
1.0

1 2 . 2 0 . 9 9
1 2 . 2 1 . 9 9

12201

13B
1.0

1 2 . 2 0 . 9 9
1 2 . 2 1 . 9 9

12201

S O U
1.0

1 2 . 2 0 . 9 9
12 .21 .99

12201

001144



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax ( 9 1 2 ) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 3 0

Rece ived: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 121400119
Page 6

D A T E /
T I M E S A M P L E D S D G #

18430-1 O W I O - 1 2 1 3 9 9
1 8 4 3 0 - 1 - D L O W I O - 1 2 1 3 9 9
18430-2 M W 0 3 - 1 2 1 3 9 9
18430-3 O W 0 7 - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 3 : 5 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 6 : 2 0 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 0 0 S C B 0 3

P A R A M E T E R 18430-1 1 8 4 3 0 - 1 - D L 18430-2

Chemica l Oxygen Demand ( 4 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

160
1.0

1 2 . 1 7 . 9 9
1 2 . 2 0 . 9 9

1 2 1 7 A

20U
1.0

1 2 . 1 7 . 9 9
1 2 . 2 0 . 9 9

1217A

18430-3

Ortho- P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r

Bprep Date
^ A n a l y s i s Date

Batch I D

0.18
1.0

12 .14 .99
12 .14 .99

1214A

0.16
1.0

--- 1 2 . 1 4 . 9 9
--- 1 2 . 1 4 . 9 9
--- 1214A

0.074
1.0

12.14.99
1 2 . 1 4 . 9 9

1214A

20U
1.0

1 2 . 1 7 . 9 9
1 2 . 2 0 . 9 9

1217A

001145



5102 LaRoche Avenue • Savannah, GA 31404 • (912) 334-7838 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 3 0

Received: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 121400119
REPORT OF R E S U L T S Page 7

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18430-4 D U P 0 1 - 1 2 1 3 9 9
1 8 4 3 0 - 4 - D L D U P 0 1 - 1 2 1 3 9 9
18430-5 F B - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 S C B 0 3
1 2 - 1 3 - 9 9 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 5 5 S C B 0 3

P A R A M E T E R 18430-4 1 8 4 3 0 - 4 - D L 18430-5

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1

^ T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

530
210
540
240
520

97 %
25.0

1 2 . 1 6 . 9 9
1D1216

- - - l . O U
1 . OU

- - - 1 . OU
- - - 1 . OU
- - - 1 . OU
--- 107 %
--- 1.0
--- 1 2 . 1 6 . 9 9
--- 2D1215

001146



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 3 0

Rece iv ed: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 121400119
REPORT OF RESULTS Page 8

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G t t

18430-4 D U P 0 1 - 1 2 1 3 9 9
1 8 4 3 0 - 4 - D L D U P 0 1 - 1 2 1 3 9 9
18430-5 F B - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 S C B 0 3
1 2 - 1 3 - 9 9 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 5 5 S C B 0 3

P A R A M E T E R 18430-4 1 8 4 3 0 - 4 - D L 18430-5
S e m i v o l a t i l e Organic s ( 8 2 7 0 )

N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1> A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo ( k ) f l u o r a n t h e n e , u g / 1
Benzo ( a ) pyrene , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

23000E
2 8 J
560
340
490
6 9 J
130
7 4 J
1 5 J
1 6 J

100U
100U
7 . 1J
100U
100U
100U
1100
84 %
96 %
20 %
10.0

1 2 . 1 6 . 9 9
1 2 . 2 3 . 9 9

1216C

16000D
1000U
5 4 0 J D
2 9 0 J D
470 JD

64 JD
1 0 0 J D

5 9 J D
1000U
1000U
1000U
1000U
1000U
1000U
1000U
1000U
9 4 0 J D

X
X
X

100.0
1 2 . 1 6 . 9 9
1 2 . 2 3 . 9 9

1216C

11
10U

0 . 8 2 J
10U

0 . 6 7 J
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

76 %
84 %
63 %

1.0
12 . 1 6 . 9 9
1 2 . 2 0 . 9 9

1216C

001147



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 3 0

Received: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 121400119
REPORT OF R E S U L T S Page 9

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18430-4 D U P 0 1 - 1 2 1 3 9 9
1 8 4 3 0 - 4 - D L D U P 0 1 - 1 2 1 3 9 9
18430-5 F B - 1 2 1 3 9 9

1 2 - 1 3 - 9 9 S C B 0 3
1 2 - 1 3 - 9 9 S C B 0 3
1 2 - 1 3 - 9 9 / 1 7 : 5 5 S C B 0 3

P A R A M E T E R 18430-4 1 8 4 3 0 - 4 - D L 18430-5

001148



3102 LaRoche Avenue • Savannah. GA 31404 • (912)354-7838 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 3 0

Received: 14 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 121400119
REPORT OF R E S U L T S Page 10

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18430-6 T B - 1 2 1 3 9 9
P A R A M E T E R

1 2 - 1 3 - 9 9 S C B 0 3
18430-6

H a l o g e n a t e d a n d Aromat i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1

. o - X y l e n e , u g / 1
• m & p - X y l e n e , u g / 1

S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U

107 %
1.0

1 2 . 1 6 . 9 9
2D1215

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.
X = Because the s a m p l e was d i l u t e d p r i o r to a n a l y s i s , surrogate recoveries

mersk irk , P r o j e c t Manager

001149



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 - www.stlsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece iv ed: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
Page 1

D A T E /
T I M E S A M P L E D S D G #

18475-1 O W 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 1 - D L O W 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 2 M W 0 7 - 1 2 1 4 9 9
1 8 4 7 5 - 3 M W 0 8 - 1 2 1 4 9 9
1 8 4 7 5 - 4 M W 2 4 - 1 2 1 4 9 9

1 2 - 1 4 - 9 9 / 0 9 : 2 0 S C B 0 3
1 2 - 1 4 - 9 9 / 0 9 : 2 0 S C B 0 3
1 2 - 1 4 - 9 9 / 1 1 : 3 5 S C B 0 3
1 2 - 1 4 - 9 9 / 1 4 : 1 0 S C B 0 3
1 2 - 1 4 - 9 9 / 1 6 : 4 0 S C B 0 3

P A R A M E T E R 1 8 4 7 5 - 1 1 8 4 7 5 - 1 - D L 1 8 4 7 5 - 2 1 8 4 7 5 - 3 18475-4

a l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )

Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

16
35
49
45
82

97 %

5.0
1 2 . 2 2 .99

2 D 1 2 2 1

l . O U
l . O U
l . O U
l . O U
l . O U

100 %

1.0
12 .21 .99

1D1221

, O U
.OU
.OU
.OU
, O U

100 %

1.0
12 .21 .99

1D1221

1.8
2.4

l . O U
2.1
4.6

93 %

1.0
12 . 2 1 . 9 9

1D1221

001150



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 332-0165 • www.sdsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece ived: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
Page 2

D A T E /
T I M E S A M P L E D S D G #

18475-1 O W 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 1 - D L O W 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 2 M W 0 7 - 1 2 1 4 9 9
1 8 4 7 5 - 3 M W 0 8 - 1 2 1 4 9 9
18475-4 M W 2 4 - 1 2 1 4 9 9

1 2 - 1 4 - 9 9 / 0 9 : 2 0 S C B 0 3
1 2 - 1 4 - 9 9 / 0 9 : 2 0 S C B 0 3
1 2 - 1 4 - 9 9 / 1 1 : 3 5 S C B 0 3
1 2 - 1 4 - 9 9 / 1 4 : 1 0 S C B 0 3
1 2 - 1 4 - 9 9 / 1 6 : 4 0 S C B 0 3

P A R A M E T E R 18475-1 1 8 4 7 5 - 1 - D L 1 8 4 7 5 - 2 1 8 4 7 5 - 3 18475-4

S e m i v o l a t i l e Organics ( 8 2 7 0 )
1 N a p h t h a l e n e , u g / 1

A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
Chrys ene , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo (b) f luoranthene, u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) pyr ene , u g / 1
I n d e n o ( l , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP

760E
13

280
130
190

32
56
35

6 . 4 J
6 .BJ
5 . 0 J
4 . 1 J
4 .9J
5 . 5 J
4 . 9 J
5 . 6 J

210
46 %

11000D
1 9 J D
5 6 0 D

2 6 0 J D
3 6 0 J D

4 6 J D
6 8 J D
4 8 J D
400U
400U
400U
400U
400U
3 0 J D
400U
3 3 J D
840D
68 %

0 . 7 2 J
10U
10U
10U
10U

0 . 3 4 J
10U
10U
10U
10U

0 . 8 9 J
0 . 7 8 J

1 . 2 J
4 . 1 J
4 . 2 J
4 . 6 J

10U
66 %

7 . 3 J
10U

0 . 3 1 J
10U

0 . 6 1 J
10U
10U
10U
10U
10U
10U
10U
10U

2 . 9 J
2 . 9 J
3 . 3 J

0 . 5 1 J
64 %

400E
0 . 7 0 J

28
12

3 . 4 J
0 . 8 2 J

1 . 3 J
0 . 7 2 J

10U
10U
10U
10U
10U

2 . 5 J
2 . 4 J
2 . 8 J

26
78 %

001151



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S 9 - 1 8 4 7 5
Received: 17 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
Page 3

D A T E /
T I M E S A M P L E D S D G #

18475
18475
18475
18475
18475

-1
- 1 - D L
-2
-3
-4

O W 0 2
O W 0 2
M W 0 7
M W 0 8
M W 2 4

-121499
-121499
-121499
-121499
-121499

12
12
12
12
12

-14
-14
-14
-14
-14

- 9 9 / 0 9
- 9 9 / 0 9
- 9 9 / 1 1
- 9 9 / 1 4
- 9 9 / 1 6

:20
:20
:35
:10
:40

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

P A R A M E T E R 18475-1 1 8 4 7 5 - 1 - D L 1 8 4 7 5 - 2 18475-3

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1 4 9
D i l u t i o n F a c t o r 1 . 0
P r e p Date 12 .21 .99
A n a l y s i s Date 1 2 . 2 1 . 9 9
Batch ID 1221C

8.3
1.0

1 2 . 2 1 . 9 9
12 . 2 1 . 9 9

1221C

2.8
1.0

1 2 . 2 1 . 9 9
12.21 .99

1221C

18475-4

> S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

36 %
12 %Y

1.0
1 2 . 2 1 . 9 9
12 . 2 7 . 9 9

1221C

78 %
18 %
40.0

1 2 . 2 1 . 9 9
1 2 . 2 9 . 9 9

1221C

70 %
38 %

1.0
1 2 . 2 1 . 9 9
1 2 . 2 7 . 9 9

1221C

70 %
24 %

1.0
1 2 . 2 1 . 9 9
1 2 . 2 7 . 9 9

1221C

86 %
44 %

1.0
1 2 . 2 1 . 9 9
1 2 . 2 7 . 9 9

1221C
4.5
1.0

1 2 . 2 1 . 9 9
12 .21 .99

1221C
C h l o r i d e ( 3 2 5 . 2 ) , m g / 1

D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

14
1

1 2 . 2 1 . 9 9
12 . 2 1 . 9 9

1221A

5 .5
1

1 2 . 2 1 . 9 9
1 2 . 2 1 . 9 9

1221A

8.5
1

1 2 . 2 1 . 9 9
12 .21 .99

1221A

11
1

1 2 . 2 1 . 9 9
1 2 . 2 1 . 9 9

1221A

001152



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece ived: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
Page 4

D A T E /
T I M E S A M P L E D S D G #

18475-1 O W 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 1 - D L O W 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 2 M W 0 7 - 1 2 1 4 9 9
18475-3 M W 0 8 - 1 2 1 4 9 9
18475-4 M W 2 4 - 1 2 1 4 9 9
P A R A M E T E R

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
• D i l u t i o n F a c t o r
WPrep Date

A n a l y s i s D a t e
Batch I D

S u l f a t e a s S 0 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

D i s s o l v e d G a s e s
M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

18475-1 1 8 4 7 5 - 1 - D L

0 . 0 5 0 U
1.0 ---

1 2 . 1 5 . 9 9 ---
1 2 . 1 5 . 9 9

1216B ---

24
1 ---

1 2 . 2 8 . 9 9 ---
1 2 . 2 8 . 9 9

1 2 2 8 A ---

1400 1400
100000E 110000

1.0 10.0
1 2 . 2 3 . 9 9 1 2 . 2 3 . 9 9

1 C 1 2 2 3 1 C 1 2 2 3

18475-2

0 . 0 5 0 U
1.0

1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1216B
61

2
1 2 . 2 8 . 9 9
1 2 . 2 8 . 9 9

1 2 2 8 A

47U
9700

1.0
1 2 . 2 3 . 9 9

1 C 1 2 2 3

1 2 - 1 4 - 9 9 / 0 9
1 2 - 1 4 - 9 9 / 0 9
1 2 - 1 4 - 9 9 / 1 1
1 2 - 1 4 - 9 9 / 1 4
1 2 - 1 4 - 9 9 / 1 6

1 8 4 7 5 - 3
0 . 0 5 0 U

1.0
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1216B

15
1

1 2 . 2 8 . 9 9
1 2 . 2 8 . 9 9

1 2 2 8 A

47U
5400

1.0
12 .23 .99

1 C 1 2 2 3

:20 S C B 0 3
:20 S C B 0 3
:35 S C B 0 3
:10 S C B 0 3
:40 S C B 0 3

18475-4

0.34
1.0

1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1216B

17
1

1 2 . 2 8 . 9 9
1 2 . 2 8 . 9 9

1 2 2 8 A

320
18000

1.0
12 .23 .99

1 C 1 2 2 3

001153



LOG NO

3102 LaRoche Avenue - Savannah, GA 31404 • (912)334-7838 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece ived: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c . C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
Page 5

D A T E /
T I M E S A M P L E D S D G #

REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

1 8 4 7 5 - 1 O W 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 1 - D L O W 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 2 M W 0 7 - 1 2 1 4 9 9
18475-3 M W 0 8 - 1 2 1 4 9 9
18475-4 M W 2 4 - 1 2 1 4 9 9

1 2 - 1 4 - 9 9 / 0 9 : 2 0 S C B 0 3
1 2 - 1 4 - 9 9 / 0 9 : 2 0 S C B 0 3
1 2 - 1 4 - 9 9 / 1 1 : 3 5 S C B 0 3
1 2 - 1 4 - 9 9 / 1 4 : 1 0 S C B 0 3
1 2 - 1 4 - 9 9 / 1 6 : 4 0 S C B 0 3

P A R A M E T E R 18475-1 1 8 4 7 5 - 1 - D L 1 8 4 7 5 - 2 1 8 4 7 5 - 3 18475-4

^iochemical Oxygen Demand 32
( 5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1

"Prep Date 1 2 . 1 5 . 9 9
A n a l y s i s Date 1 2 . 1 5 . 9 9
Batch I D 1 2 I S A

2.0U
1 2 . 1 5 . 9 9
12 .15 .99

1215A

2 . 0 U
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215A

2 . 0 U
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1 2 1 5 A

A l k a l i n i t y ( t o p H 4 . 5 ) a s
CaCO3 ( 3 1 0 . 1 ) , m g / 1

D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

410
1.0

1 2 . 1 6 . 9 9
12 .16.99

1 2 1 6 A

250
1.0

1 2 . 1 6 . 9 9
12.16 .99

1216A

390
1.0

1 2 . 1 6 . 9 9
12 .16.99

1216A

360

1.0
1 2 . 1 6 . 9 9
12 .16 .99

1216A

Ammonia ( a s N ) ( 3 5 0 . 1 )
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

m g / 1 0 .19
1

1 2 . 2 2 . 9 9
1 2 . 2 2 . 9 9

1 2 2 2 D

0.11
1

1 2 . 2 2 . 9 9
1 2 . 2 2 . 9 9

1222D

0.031
1

1 2 . 2 2 . 9 9
1 2 . 2 2 . 9 9

1 2 2 2 D

0.067
1

1 2 . 2 2 . 9 9
1 2 . 2 2 . 9 9

1 2 2 2 D

001154



5102 LaRoche Avenue - Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece ived: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

REPORT OF R E S U L T S

L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
Page 6

D A T E /
T I M E S A M P L E D S D G #

18475-1 O W 0 2 -
1 8 4 7 5 - 1 - D L O W 0 2 -
1 8 4 7 5 - 2 M W 0 7 -
1 8 4 7 5 - 3 M W 0 8 -
18475-4 M W 2 4 -

P A R A M E T E R

121499
121499
121499
121499
121499

18475-1 1 8 4 7 5 - 1 - D L 18475-2

1 2 - 1 4 - 9 9 / 0 9
1 2 - 1 4 - 9 9 / 0 9
1 2 - 1 4 - 9 9 / 1 1
1 2 - 1 4 - 9 9 / 1 4
1 2 - 1 4 - 9 9 / 1 6

18475-3

: 2 0 S C B 0 3
: 2 0 S C B 0 3
: 3 5 S C B 0 3
:10 S C B 0 3
:40 S C B 0 3

18475-4
Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
^Manganese ( D i s s o l v e d ) , u g / 1
F D i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

I r o n ( D i s s o l v e d )
I r o n ( D i s s o l v e d )
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

Ortho - P h o s p h a t e - P
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

( 6 0 1 0 )
, u g / 1

( 3 6 5 . 2 ) , m g / 1

4500 ---
1.0

0 1 . 0 4 . 9 9
0 1 . 0 5 . 0 0 ---

0104G

5000
1.0 ---

0 1 . 0 4 . 9 9 ---
01 .05 .00 ---

0104G
0.17

1.0
1 2 . 1 5 . 9 9 ---
1 2 . 1 5 . 9 9 ---

12 ISA ---

3200
1.0

01.04 .99
01 .05 .00

0104G

700
1.0

01 .04 .99
01 .05 .00

0104G
0.10

1.0
12 .15 .99
1 2 . 1 5 . 9 9

1 2 1 5 A

560
1.0

0 1 . 0 4 . 9 9
01 .05 .00

0104G

33B
1.0

0 1 . 0 4 . 9 9
01 .05 .00

0104G
0.14

1.0
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215A

1100
1.0

0 1 . 0 4 . 9 9
01.05 .00

0104G

770
1.0

01 .04 .99
01.05 .00

0104G
0.18

1.0
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215A

001155



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax ( 9 1 2 ) 352-0165 • www.sdsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece ived: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 1 5 1 0 ( 5

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 7

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18475
18475
18475
18475
18475

-1
- 1 - D L
-2
-3
-4

O W 0 2
O W 0 2
M W 0 7
M W 0 8
M W 2 4

-121499
-121499
-121499
-121499
-121499

12
12
12
12
12

-14
-14
-14
-14
-14

- 9 9 / 0 9
- 9 9 / 0 9
- 9 9 / 1 1
- 9 9 / 1 4
- 9 9 / 1 6

:20
:20
:35
:10
:40

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

P A R A M E T E R 18475-1 1 8 4 7 5 - 1 - D L 1 8 4 7 5 - 2 18475-3 18475-4

^Chemical Oxygen Demand ( 4 1 0 . 1 ) , m g / 1 120
D i l u t i o n F a c t o r 1 . 0
P r e p Date 1 2 . 2 1 . 9 9
A n a l y s i s Date 1 2 . 2 1 . 9 9
Batch ID 1221A

20U
1.0

1 2 . 1 7 . 9 9
1 2 . 2 0 . 9 9

1217B

20U
1.0

1 2 . 1 7 . 9 9
1 2 . 2 0 . 9 9

1217B

20U
1.0

1 2 . 1 7 . 9 9
1 2 . 2 0 . 9 9

1217B

001156



3102 LaRoche Avenue - Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0165 • www.sdsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece ived: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I r i c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S P a g e 8

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G t t

1 8 4 7 5 - 4 - D L M W 2 4 - 1 2 1 4 9 9
P A R A M E T E R

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )

1 2 - 1 4 - 9 9 / 1 6 : 4 0 S C B 0 3
1 8 4 7 5 - 4 - D L

001157



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0163 • www.sdsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Received: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO
1 8 4 7 5 - 4 - D L M W 2 4 - 1 2 1 4 9 9

P A R A M E T E R

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 9

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 2 - 1 4 - 9 9 / 1 6 : 4 0 S C B 0 3
1 8 4 7 5 - 4 - D L

S e m i v o l a t i l e Organic s ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1

j P h e n a n t h r e n e , u g / 1
Anthracene , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
B e n z o ( a ) a n t h r a c e n e , u g / 1
B e n z o ( b ) f l u o r a n t h e n e , u g / 1
B e n z o ( k ) f l u o r a n t h e n e , u g / 1
B e n z o ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
D i b e n z o ( a , h ) a n t h r a c e n e , u g / 1
B e n z o ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

6 3 0 D
S O U

3 1 J D
1 2 J D

3 . 7 J D
S O U
S O U
S O U
S O U
S O U
S O U
S O U
S O U
50U
S O Usou

2 9 J D
84 %
76 %
38 %

5.0
1 2 . 2 1 . 9 9
1 2 . 2 9 . 9 9

1221C

001158



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Received: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 10

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 4 7 5 - 4 - D L M W 2 4 - 1 2 1 4 9 9

P A R A M E T E R

1 2 - 1 4 - 9 9 / 1 6 : 4 0 S C B 0 3
1 8 4 7 5 - 4 - D L

T o t a l Organic Carbon ( 4 1 5 . 1 )
C h l o r i d e ( 3 2 5 . 2 )
N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1

I f a t e a s S O 4 ( 3 7 5 . 4 ) , m g / 1
D i s s o l v e d G a s e s
Biochemical Oxygen Demand ( 5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B )
A l k a l i n i t y ( t o p H 4 . 5 ) a s CaC03 ( 3 1 0 . 1 )
Ammonia ( a s N ) ( 3 5 0 . 1 )

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 )
Chemica l Oxygen Demand ( 4 1 0 . 1 )

001159



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax ( 9 1 2 ) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece ived: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 11

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

18475-5 D U P 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 5 - D L D U P 0 2 - 1 2 1 4 9 9
1 8 4 7 5 - 6 F B - 1 2 1 4 9 9

1 2 - 1 4 - 9 9 S C B 0 3
1 2 - 1 4 - 9 9 S C B 0 3
1 2 - 1 4 - 9 9 / 1 1 : 3 0 S C B 0 3

P A R A M E T E R 18475-5 1 8 4 7 5 - 5 - D L 18475-6

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1

f c ? o l u e n e , u g / 1
' o - X y l e n e , u g / 1

m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

14
36
46
51
97

93 %
5.0

1 2 . 2 2 . 9 9
2 D 1 2 2 1

1 . OU
1 . OU

- - - 1 . OU
- - - 1 . OU

1 . OU
103 %

--- 1.0
1 2 . 2 1 . 9 9

--- 1D1221

001160



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.sdsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Rece ived: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 12

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 4 7 5 - 5
1 8 4 7 5 - 5 - D L
1 8 4 7 5 - 6

D U P 0 2 - 1 2 1 4 9 9
D U P 0 2 - 1 2 1 4 9 9
F B - 1 2 1 4 9 9

1 2 - 1 4 - 9 9 S C B 0 3
1 2 - 1 4 - 9 9 S C B 0 3
1 2 - 1 4 - 9 9 / 1 1 : 3 0 S C B 0 3

P A R A M E T E R 18475-5 1 8 4 7 5 - 5 - D L 18475-6

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1

| A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo ( b ) f l u o r a n t h e n e , u g / 1
Benzo ( k ) f l u o r a n t h e n e , u g / 1
Benzo ( a ) pyrene , u g / 1
I n d e n o d , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene , u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

1600E
14

280
140
200

32
56
33

6 . 3 J
6 . 7 J
5 . 2 J
5 . 3 J
3 . 1 J
2 . 0 J
1 . 6 J
2 .5J
440E
50 %
80 %
14 %

1.0
12.21.99
1 2 . 2 7 . 9 9

1221C

9 7 0 0 D
1 6 J D
500D

2 4 0 J D
3 2 0 J D

4 2 J D
6 3 J D
3 9 J D

7 . 6 J D
1 1 J D

5 . 9 J D
5 . 6 J D
3 . 9 J D

1 5 J D
1 7 J D
2 0 J D
780D
68 %
76 %
14 %
40.0

12 .21 .99
1 2 . 2 9 . 9 9

1221C

10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

0 . 4 3 J
2 . 0 J
2 . 2 J
2 . 4 J

10U
80 %
92 %

100 %
1.0

1 2 . 2 1 . 9 9
1 2 . 2 7 . 9 9

1221C

001161



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0163 - www.stlsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Received: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c . C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 13

D A T E /
L O G N O S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

1 8 4 7 5 - 5 D U P 0 2 - 1 2 1 4 9 9 1 2 - 1 4 - 9 9 S C B 0 3
1 8 4 7 5 - 5 - D L D U P 0 2 - 1 2 1 4 9 9 1 2 - 1 4 - 9 9 S C B 0 3
1 8 4 7 5 - 6 F B - 1 2 1 4 9 9 1 2 - 1 4 - 9 9 / 1 1 : 3 0 S C B 0 3
P A R A M E T E R 1 8 4 7 5 - 5 1 8 4 7 5 - 5 - D L 18475-6

001162



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax ( 9 1 2 ) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 4 7 5

Received: 17 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO
18475-7

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 14

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

T B - 1 2 1 4 9 9 S C B 0 3
P A R A M E T E R 18475-7

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

k m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1.0

1 2 . 2 1 . 9 9
1D1221

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

Y = S u r r o g a t e recovery o u t s i d e ciccuracy l i m i t s .

/ Y " * " ~A n g i e W e i m s r s k i r k , P r o j e c t Manager

001163



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com

L O G N O : S 9 - 1 8 5 0 3 A
Rece ived: 16 DEC 99

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 14480027
REPORT OF R E S U L T S Page 1

D A T E /
S A M P L E D E S C R I P T I O N , O I L S A M P L E S T I M E S A M P L E D S D G #

1 8 5 0 3 A - 1 R W S 1 - 1 2 1 5 9 9
1 8 5 0 3 A - 2 R W S 2 - 1 2 1 5 9 9
1 8 5 0 3 A - 3 R W S 5 - 1 2 1 5 9 9
1 8 5 0 3 A - 4 R W N 4 - 1 2 1 5 9 9

P A R A M E T E R
S e m i v o l a t i l e Organics ( 8 2 7 0 )
^ N a p h t h a l e n e , u g / k g d w
B A c e n a p h t h y l e n e , u g / k g d w

A c e n a p h t h e n e , u g / k g dw
F l u o r e n e , u g / k g d w
Phenanthrene , u g / k g dw
A n t h r a c e n e , u g / k g d w
F l u o r a n t h e n e , u g / k g d w
Pyrene , u g / k g dw
Chrys ene , u g / k g dw
Benzo ( a ) anthracene, u g / k g d w
Benzo (b) f l u o r a n t h e n e , u g / k g dw
Benzo ( k ) f l u o r a n t h e n e , u g / k g d w
Benzo ( a ) pyrene , u g / k g d w
I n d e n o (1, 2 , 3 -cd) pyrene , u g / k g dw
Dibenzo ( a , h ) anthracene, u g / k g d w
Benzo (g , h , i) p e r y l e n e , u g / k g dw
2 - M e t h y l n a p h t h a l e n e , u g / k g d w
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

1 8 5 0 3 A - 1

200000000
9 9 0 0 0 0 0 U
40000000
27000000
88000000
12000000
38000000
23000000
4 8 0 0 0 0 0 J
5 0 0 0 0 0 0 J
2 0 0 0 0 0 0 J
2 7 0 0 0 0 0 J
3 0 0 0 0 0 0 J
9 9 0 0 0 0 0 U
9 9 0 0 0 0 0 U
2400000J
40000000

X
X
X

100.0
1 2 . 2 8 . 9 9
0 2 . 0 3 . 0 0

1228E

1 8 5 0 3 A - 2

140000000
9 6 0 0 0 0 0 U
28000000
23000000
68000000

9900000
30000000
16000000
4 2 0 0 0 0 0 J
4 3 0 0 0 0 0 J
1 5 0 0 0 0 0 J
2 1 0 0 0 0 0 J
2 0 0 0 0 0 0 J
9 6 0 0 0 0 0 U
1 7 0 0 0 0 0 J
2 2 0 0 0 0 0 J
30000000

X
X
X

100.0
1 2 . 2 8 . 9 9
0 2 . 0 4 . 0 0

1228E

1 2 - 1 5 - 9 9 / 1 0
1 2 - 1 5 - 9 9 / 1 1
1 2 - 1 5 - 9 9 / 1 2
1 2 - 1 5 - 9 9 / 1 3

1 8 5 0 3 A - 3

110000000
9 9 0 0 0 0 0 U
42000000
24000000
70000000
9 3 0 0 0 0 0 J
44000000
28000000
6 9 0 0 0 0 0 J
8 2 0 0 0 0 0 J
2 7 0 0 0 0 0 J
3 9 0 0 0 0 0 J
3 4 0 0 0 0 0 J
9 9 0 0 0 0 0 U
9 9 0 0 0 0 0 U
1300000J
27000000

X
X
X

100.0
1 2 . 2 8 . 9 9
0 2 . 0 4 . 0 0

1228E

:00 S C B 0 6
:30 S C B 0 6
: 3 0 S C B 0 6
:00 S C B 0 6

1 8 5 0 3 A - 4

120000000
9800000U
26000000
17000000
61000000
9 7 0 0 0 0 0 J
33000000
20000000
4 4 0 0 0 0 0 J
4 8 0 0 0 0 0 J
1 8 0 0 0 0 0 J
2 0 0 0 0 0 0 J
2 1 0 0 0 0 0 J
9800000U
9800000U
1200000J
24000000

X
X
X

100.0
1 2 . 2 8 . 9 9
02 .04 .00

1228E

001164



S a v a n n a hL a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y Env ironmenta l , I n c .
1200 Arch S t r e e t - S u i t e
P i t t s b u r g h , PA 15106

200

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , O I L S A M P L E S

L O G N O : S 9 - 1 8 5 0 3
Received: 16 DEC 99
R e p o r t e d : 19 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 14390027
Page l

D A T E /
T I M E S A M P L E D S D G t t

18503-1
1 8 5 0 3 - 2
1 8 5 0 3 - 3
18503-4

R W S 1 - 1 2 1 5 9 9
R W S 2 - 1 2 1 5 9 9
R W S 5 - 1 2 1 5 9 9
R W N 4 - 1 2 1 5 9 9

1 2 - 1 5 - 9 9 / 1 0 : 0 0 S C B 0 4
1 2 - 1 5 - 9 9 / 1 1 : 3 0 S C B 0 4
1 2 - 1 5 - 9 9 / 1 2 : 3 0 S C B 0 4
1 2 - 1 5 - 9 9 / 1 3 : 0 0 S C B 0 4

P A R A M E T E R 18503-1 1 8 5 0 3 - 2 1 8 5 0 3 - 3 18503-4

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
^enzene, u g / k g
B f e t h y l b e n z e n e , u g / k g

T o l u e n e , u g / k g
o - X y l e n e , u g / k g
m & p - X y l e n e , u g / k g
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

220000
460000
730000
210000

1200000
137 %

4000
1 2 . 2 8 . 9 9

1 A 1 2 2 7

89000
230000
280000

76000
570000

73 %
2000

1 2 . 2 8 . 9 9
1 A 1 2 2 8

8 6 0 0 J
190000

37000
7 4 0 0 J

280000
53 %
2000

1 2 . 2 8 . 9 9
1 A 1 2 2 8

13000
120000

75000
170000
320000

90 %
2000

1 2 . 2 8 . 9 9
1 A 1 2 2 8

001165



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 5 0 3 A

Rece ived: 16 DEC 99
M r . J e f f H a l e
K e y Environmental , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 14480027
REPORT OF RESULTS Page 2

D A T E /
S A M P L E D E S C R I P T I O N , O I L S A M P L E S T I M E S A M P L E D S D G #

1 8 5 0 3 A -
1 8 5 0 3 A -
1 8 5 0 3 A -
1 8 5 0 3 A -

1
2
3
4

R W S 1
R W S 2
R W S 5
R W N 4

-121599
- 1 2 1 5 9 9
- 1 2 1 5 9 9
- 1 2 1 5 9 9

P A R A M E T E R

12
12
12
12

1 8 5 0 3 A - 1 1 8 5 0 3 A - 2

-15
-15
-15
-15

- 9 9 / 1 0
- 9 9 / 1 1
- 9 9 / 1 2
- 9 9 / 1 3

1 8 5 0 3 A - 3

:00
:30
:30
:00

S C B 0 6
S C B 0 6
S C B 0 6
S C B 0 6

1 8 5 0 3 A - 4
X = Because s a m p l e was d i l u t e d pr i o r to a n a l y s i s , surrogate recoveries
are not r e p o r t e d .

A n g i e W a i m e r s k i r k , P r o j e c t Manager

001166



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S O - 0 2 3 4 3
Received: 12 APR 00
Repor t ed: 11 MAY 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155200511
Page 1

D A T E /
T I M E S A M P L E D S D G #

02343-1 M W - 0 1
0 2 3 4 3 - 1 - D L M W - 0 1

0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7
0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7

P A R A M E T E R 02343-1 0 2 3 4 3 - 1 - D L

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1

^ T o l u e n e , u g / 1
" o - X y l e n e , u g / 1

m & p - X y l e n e , u g / 1
Surroga t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r ^
A n a l y s i s Date
Batch ID •

4.1
8.0
5.7
6 .9

14
103 %

1
04.14 .00

1B0414

001167



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 3 4 3

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 2 0 0 5 1 1
REPORT OF R E S U L T S Page 2

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

0 2 3 4 3 - 1 M W - 0 1
0 2 3 4 3 - 1 - D L M W - 0 1

0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7
0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7

P A R A M E T E R 0 2 3 4 3 - 1 0 2 3 4 3 - 1 - D L

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1

^Eluorene, u g / 1
^henanthrene , u g / 1

A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
Chrysene, u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo ( b ) f l u oran th ene , u g / 1
Benzo (k.) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
B e n z o ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

340
0 . 6 6 J B

14
4 . 7 J

2 . 8 J B
0 . 7 6 J
0 . 5 8 J

10U
10U
10U

0 . 7 1 J B
10U

0 . 8 8 J B
1 . 2 J B

10U
1 . 3 J B

15
88 %
82 %
98 %

1
04.14.00
04 .17.00

0414B

...

- - -
...
- - -
- - -
...
- - -
- - -
- - -
...
...
- - -
...
...

...
- - -
- - -

- --
...

001168



L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 « Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 3 4 3

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y Environmental , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 00552-09200300

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 2 0 0 5 1 1
REPORT OF RESULTS Page 3

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02343-1 M W - 0 1
0 2 3 4 3 - 1 - D L M W - 0 1

0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7
0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7

P A R A M E T E R 02343-1 0 2 3 4 3 - 1 - D L
T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1

D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

"Chlor ide ( 3 2 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

S u l f a t e a s S O 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

6.0
1

04.14.00
04.14.00

0414A

68
1

04.18.00
04.18.00

0418C
0 . 0 5 0 U

1
04 .12 .00
04.12 .00

0416B
5 . 0 U

1
04.20.00
04.20.00

0420A

001169



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0163 - www.stlsavlab.com
L O G N O : S O - 0 2 3 4 3

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155200511
REPORT OF R E S U L T S Page 4

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02343-1
0 2 3 4 3 - 1 - D L

M W - 0 1
M W - 0 1

0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7
0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7

P A R A M E T E R 02343-1 0 2 3 4 3 - 1 - D L

D i s s o l v e d Gases ( S O P A R 3 0 )
M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r

^ A n a l y s i s Date
"Batch ID

1100
61000EB

1
04.18.00

1C0417

5 9 0 0 0 D B
3

04.20 .00
1C0420

Biochemical Oxygen Demand ( 5 Day) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1 2 . O U
D i l u t i o n F a c t o r
P r e p Date 04 .12 .00
A n a l y s i s Date 04.12.00
Batch ID 0412A

A l k a l i n i t y ( t o p H 4 . 5 ) a s CaCO3 ( 3 1 0 . 1 ) , m g / 1 4 6 0
D i l u t i o n F a c t o r 1
P r e p Date 04.13.00
A n a l y s i s Date 04.13.00
Batch ID 0413B

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

0.030U
1

04.14.00
04.14.00

0414B

001170



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
LOG NO: S O - 0 2 3 4 3

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155200511
REPORT OF R E S U L T S Page 5

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02343-1 M W - 0 1
0 2 3 4 3 - 1 - D L M W - 0 1

0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7
0 4 - 1 1 - 0 0 / 1 6 : 1 5 S C B 0 7

P A R A M E T E R 0 2 3 4 3 - 1 0 2 3 4 3 - 1 - D L

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
Manganese ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date

[ A n a l y s i s Date
Batch I D

0.48
1

04.19.00
04.20.00

04191

I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch ID

Chemical Oxygen Demand ( 4 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

2.8
1

04.19.00
04 .20 .00

04191
0.23

1
04.12.00
04.12.00

0412A
20U

1
04.19.00
04.19.00

0419A

001171



3102 LaRoche Avenue • Savannah, GA 31404 « (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 3 4 3

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 3 5
S a m p l e d By: C l i e n t

C o d e : 1 5 5 2 0 0 5 1 1
REPORT OF R E S U L T S Page 6

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

0 2 3 4 3 - 2 F B - 0 1 - 0 4 1 1 0 0
P A R A M E T E R

0 4 - 1 1 - 0 0 / 1 7 : 3 0 S C B 0 7

0 2 3 4 3 - 2

H a l o g e n a t e d a n d Aromat i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

& p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U

0 . 1 9 J
l . O U

100 %
1

04.14.00
1B0414

001172



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 3 4 3

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO
0 2 3 4 3 - 2

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155200511
REPORT OF R E S U L T S Page 7

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

F B - 0 1 - 0 4 1 1 0 0 0 4 - 1 1 - 0 0 / 1 7 : 3 0 S C B 0 7

P A R A M E T E R 0 2 3 4 3 - 2

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1

' h e n a n t h r e n e , u g / 1
thracene , u g / 1

F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
Chrysene, u g / 1
B e n z o ( a ) a n t h r a c e n e , u g / 1
B e n z o ( b ) f l u o r a n t h e n e , u g / 1
B e n z o ( k ) f l u o r a n t h e n e , u g / 1
B e n z o ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
D i b e n z o ( a , h ) a n t h r a c e n e , u g / 1
B e n z o ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

10U
10U
10U
10U

0 . 4 2 J B
10U
10U
10U
10U
10U
10U
10U

0 . 5 5 J B
10U
10U

0 . 6 9 J B
10U

98 %
92 %

100 %
1

04.14.00
04.18.00

0414B

001173



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 3 4 3

Received: 12 APR 00
Repor t ed: 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 2 0 0 5 1 1
REPORT OF R E S U L T S Page 8

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02343-3 T r i p Blank
P A R A M E T E R

04-11-00 S C B 0 7

0 2 3 4 3 - 3
H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )

Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

& p - X y l e n e , u g / 1
urrogate - a , a , a - T r i f l u o r o t o l u e n e

D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1

04.14.00
1B0414

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

imer sk irk , P r o j e c t Manager

001174



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

L O G N O : S O - 0 2 4 5 7
Received: 17 APR 00
Repor t ed: 11 MAY 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

Code: 155900511
REPORT OF RESULTS Page 1

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

0 2 4 5 7 - 1 M W - 1 2 R
0 2 4 5 7 - 1 - D L M W - 1 2 R
0 2 4 5 7 - 2 F B - 0 2 - 0 4 1 3 0 0
02457-3 P - 0 2 R
0 2 4 5 7 - 3 - D L P - 0 2 R

0 4 - 1 3 - 0 0 / 0 9 : 2 0 S C B 0 7
0 4 - 1 3 - 0 0 / 0 9 : 2 0 S C B 0 7
0 4 - 1 3 - 0 0 / 1 4 : 4 0 S C B 0 7
0 4 - 1 4 - 0 0 / 0 9 : 0 0 S C B 0 7
0 4 - 1 4 - 0 0 / 0 9 : 0 0 S C B 0 7

P A R A M E T E R 0 2 4 5 7 - 1 0 2 4 5 7 - 1 - D L 0 2 4 5 7 - 2 0 2 4 5 7 - 3 0 2 4 5 7 - 3 - D L

l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )

Benzene, u g / 1
Ethy lb enzene , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
9.3

10
13B

13
87 %

04 .24 .00
1D0424

l . O U
l . O U
l . O U
l . O U
l . O U
90 %

04.24 .00
1D0424

8.4
26
12

19B
14

77 %

04.24.00
1D0424

001175



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 4 5 7

Received: 17 APR 00
R e p o r t e d : 11 MAY 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0
M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 9 0 0 5 1 1
Page 2

D A T E /
T I M E S A M P L E D S D G #

02457
02457
02457
02457
02457

-1
- 1 - D L
-2
-3
- 3 - D L

M W - 1 2 R
M W - 1 2 R
F B - 0 2 - 0 4 1 3 0 0
P - 0 2 R
P - 0 2 R

04
04
04
04
04

-13
-13
-13
-14
-14

- 0 0 / 0 9
- 0 0 / 0 9
- 0 0 / 1 4
- 0 0 / 0 9
- 0 0 / 0 9

:20
:20
:40
:00
:00

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R 02457-1 0 2 4 5 7 - 1 - D L 0 2 4 5 7 - 2 0 2 4 5 7 - 3 0 2 4 5 7 - 3 - D L

S e m i v o l a t i l e Organics ( 8 2 7 0 )
• N a p h t h a l e n e , u g / 1
^ A c e n a p h t h y l e n e , u g / 1

A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
Chrys ene , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( l , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP

320E
2 . 3 J

250
84

110
13
11

6 . 5 J
10U

0 . 4 0 J
10U
10U

0 . 5 6 J
1 . 1 J

0 . 9 1 J
1 . 2 J

230
74 %

1700D
2 . 8 D J

300D
88D

120D
1 6 D J
11DJ

7 . 3 D J
S O U
S O U
S O U
S O U

2 . 9 D J
6 . 8 D J
4 . 7 D J
8 . 2 D J

230D
OD %

10U
10U

0 . 3 4 J
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

0 . 8 1 J
10U1 . 1 J
10U

80 %

880E
7 . 2 J

270
61
77
17
30
18

0 . 8 0 J
0 . 7 8 J

10U
10U
10U

0 . 7 7 J
10U

0 . 9 2 J
120

72 %

1400D
7 . 1 D J

320D
58D
82D

1 8 D J
2 8 D J
1 7 D J

S O U
S O U
S O U
S O U
S O U

4 . 4 D J
S O U

4 . 6 D J
H O D
OD %

001176



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S O - 0 2 4 5 7

Rece ived: 17 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 9 0 0 5 1 1
REPORT OF R E S U L T S Page 3

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02457-1 M W - 1 2 R
0 2 4 5 7 - 1 - D L M W - 1 2 R
02457-2 F B - 0 2 - 0 4 1 3 0 0
0 2 4 5 7 - 3 P - 0 2 R
0 2 4 5 7 - 3 - D L P - 0 2 R

0 4 - 1 3 - 0 0 / 0 9 : 2 0 S C B 0 7
0 4 - 1 3 - 0 0 / 0 9 : 2 0 S C B 0 7
0 4 - 1 3 - 0 0 / 1 4 : 4 0 S C B 0 7
0 4 - 1 4 - 0 0 / 0 9 : 0 0 S C B 0 7
0 4 - 1 4 - 0 0 / 0 9 : 0 0 S C B 0 7

P A R A M E T E R 02457-1 0 2 4 5 7 - 1 - D L 0 2 4 5 7 - 2 0 2 4 5 7 - 3 0 2 4 5 7 - 3 - D L
S u r r o g a t e - NBZ

k S u r r o g a t e - TPH
' D i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

90 %
50 %

1
0 4 . 1 9 . 0 0
04 .20 .00

0418C

OD %
OD %

5
04.18.00
04 .20 .00

0418C

80 %
88 %

1
04.18.00
04 .20 .00

0418C

80 %
72 %

1
04.18.00
04.20.00

0418C

OD %
OD %

5
04.18.00
04.20.00

0418C

001177



5102 LaRoche Avenue - Savannah, GA 31404 • (912)354-7858 - Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S O - 0 2 4 5 7

Received: 17 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y Environmental , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155900511
REPORT OF R E S U L T S Page 4

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02457-4 F B - 0 3 - 0 4 1 4 0 0 0 4 - 1 4 - 0 0 / 1 8 : 1 5 S C B 0 7

P A R A M E T E R 0 2 4 5 7 - 4

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

& p - X y l e n e , u g / 1
urrogate - a , a , a - T r i f l u o r o t o l u e n e

D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U

0 . 3 6 J B
l . O U
90 %•

1
04.24.00

1D0424

001178



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 4 5 7

Received: 17 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

02457-4
P A R A M E T E R

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 9 0 0 5 1 1
REPORT OF R E S U L T S Page 5

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

F B - 0 3 - 0 4 1 4 0 0 0 4 - 1 4 - 0 0 / 1 8 : 1 5 S C B 0 7

02457-4

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1

tohenanthrene , u g / 1
^nthracene, u g / 1

F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
Chrys ene , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo ( k ) f l u o r a n t h e n e , u g / 1
B e n z o ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
Surroga t e - TPH
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

10U
10U

0 . 4 0 J
10U
10U
10U
10U
10U

0 . 8 7 J
0 . 6 8 J

1 . 4 J
1 . 4 J
1 . 6 J
1 . 5 J
1 . 2 J
1 . 4 J

10U
76 %
76 %
82 %

1
04.18.00
04.20 .00

0418C

001179



L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 4 5 7

Received: 17 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 9 0 0 5 1 1
REPORT OF RESULTS Page 6

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

0 2 4 5 7 - 5 T r i p Blank
P A R A M E T E R

04-14-00 S C B 0 7

0 2 4 5 7 - 5

H a l o g e n a t e d a n d Aromat i c V o l c i t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U
87 %

1
04.19.00

1D0419

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

A n g i e wa imer sk irk , P r o j e c t Manager

001180
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M r . J e f f H a l e
K e y Env ironmen ta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

L O G N O : S O - 0 2 5 0 9
Rece ived: 19 APR 00
R e p o r t e d : 11 MAY 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
Page 1

D A T E /
T I M E S A M P L E D S D G t t

02509-1
0 2 5 0 9 - 2
0 2 5 0 9 - 3
0 2 5 0 9 - 3 - D L
0 2 5 0 9 - 4

P - 0 3 R
M W - 2 5
M W - 1 4 R
M W - 1 4 R
D U P - 0 1 - 0 4 1 7 0 0

0 4 - 1 7 - 0 0 / 1 6 : 3 0 S C B 0 7
0 4 - 1 7 - 0 0 / 1 7 : 4 5 S C B 0 7
0 4 - 1 7 - 0 0 / 1 9 : 2 5 S C B 0 7
0 4 - 1 7 - 0 0 / 1 9 : 2 5 S C B 0 7
0 4 - 1 7 - 0 0 / 0 0 : 0 0 S C B 0 7

P A R A M E T E R 0 2 5 0 9 - 1 0 2 5 0 9 - 2 0 2 5 0 9 - 3 0 2 5 0 9 - 3 - D L 02509-4

I H a l o g e n a t e d and Aromat i c
V o l a t i l e s ( 8 0 2 1 )

Benzene , u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

2.9
0 . 3 2 J

1.2
0 . 3 0 J
0 . 6 3 J

80 %

2.6
0 . 1 4 J

1.1
0 . 1 6 J B

0 . 3 3 J
83 %

0 . 2 5 J
l . O U

0 . 1 5 J
0 . 1 3 J B

l . O U
83 %

04 .25 .00
1D0425

04.24.00
1D0424

04.24.00
1D0424

320
170
4 2 J
170
210

83 %
50

0 4 . 2 5 . 0 0
1D0425

001181



LOG NO

5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 5 0 9

Received: 19 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y Env ironmen ta l , I n c . C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
R E P O R T OF R E S U L T S Page 2

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02509
02509
02509
02509
0 2 5 0 9

-1
-2
-3
- 3 - D L
-4

P - 0 3 R
M W - 2 5
M W - 1 4 R
M W - 1 4 R
D U P - 0 1 - 0 4 1 7 0 0

04
04
04
04
04

- 1 7 - 0 0 / 1 6
- 1 7 - 0 0 / 1 7
- 1 7 - 0 0 / 1 9
- 1 7 - 0 0 / 1 9
- 1 7 - 0 0 / 0 0

:30
:45
:25
:25
:00

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R 0 2 5 0 9 - 1 0 2 5 0 9 - 2 0 2 5 0 9 - 3 0 2 5 0 9 - 3 - D L 0 2 5 0 9 - 4

S e m i v o l a t i l e Organics ( 8 2 7 0 )
^ N a p h t h a l e n e , u g / 1
F A c e n a p h t h y l e n e , u g / 1

A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
Chrysene , u g / 1
Benzo (a) anthracene , u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) pyrene , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP

10U
0.. 34 J

l . O J
0 . . 6 2 J
0 . 9 7 J
0 . 9 6 J

5 . 2 J
2 . 7 J

10U
10U
10U
10U
10U
10U
10U
10U
10U

60 %

10U
10U

0 . 6 2 J
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

76 %

4500E
9 . 0 J
350E

210
200

29
20
11

10U
0 . 72J

10U
10U

0 . 5 1 J
10U
10U
10U

880E
72 %

12000D
400U
520D

2 7 0 D J
2 9 0 D J

3 7 D J
2 7 D J
400U
400U
400U
400U
400U
4000
400U
400U
400U
900D
OD %

3800E
7 . 8 J

310
180
180

26
16

8 . 6 J
10U
10U
10U
10U
10U
10U
10U
10U

720E
70 %

001182



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 5 0 9

Rece ived: 19 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 1 5 3 3 0 0 5 1 1
REPORT OF R E S U L T S Page 3

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02509
02509
02509
02509
02509

-1
-2
-3
- 3 - D L
-4

P - 0 3 R
M W - 2 5
M W - 1 4 R
M W - 1 4 R
D U P - 0 1 - 0 4 1 7 0 0

04
04
04
04
04

- 1 7 - 0 0 / 1 6
- 1 7 - 0 0 / 1 7
- 1 7 - 0 0 / 1 9
- 1 7 - 0 0 / 1 9
- 1 7 - 0 0 / 0 0

:30
:45
:25
:25
:00

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R 0 2 5 0 9 - 1 0 2 5 0 9 - 2 0 2 5 0 9 - 3 0 2 5 0 9 - 3 - D L 0 2 5 0 9 - 4

S u r r o g a t e - NBZ
k S u r r o g a t e - T P H
P b i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

GO %
50 %

1
04 .20 .00
0 5 . 0 2 . 0 0

0420D

80 %
72 %

1
04 .20 .00
0 5 . 0 2 . 0 0

0420D

134 %
80 %

1
04.20.00
0 5 . 0 3 . 0 0

0420D

OD %
OD %

40
04.20 .00
0 5 . 0 3 . 0 0

0420D

106 %
70 %

1
04 .20 .00
05 .03 .00

0420D

001183



5102 LaRoche Avenue • Savannah, GA 31404 - (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 5 0 9

Rece ived: 19 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y Env ironmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 4

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G t t

02509
02509
02509
02509

-4
-5
-6
-6

-DL

-DL

D U P - 0 1
F B - 0 4 -
M W - 2 6
M W - 2 6

-041700
041700

04
04
04
04

-17
-17
-17
-17

- 0 0 / 0 0
- 0 0 / 2 0
- 0 0 / 1 3
- 0 0 / 1 3

:00
:10
:30
:30

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R 0 2 5 0 9 - 4 - D L 0 2 5 0 9 - 5 0 2 5 0 9 - 6 0 2 5 0 9 - 6 - D L

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1

^Ethylbenzene ( 8 0 2 1 ) , u g / 1
•Toluene ( 8 0 2 1 ) , u g / 1

o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

1 . OU
1 . OU

0 . 1 6 J
0 . 3 5 J B

1 . OU
87 %

1
04.24.00

--- 1D0420

500U
500U
500U
500U
500U
87 %

500
0 4 . 2 6 . 0 0

1D0426

- - -
---
- - -
- - -
- - -
...
. . .

001184



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 5 0 9

Rece ived: 19 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e
P i t t s b u r g h , PA 15106

200

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
Page 5

D A T E /
T I M E S A M P L E D S D G #

0 2 5 0 9 - 4 - D L
0 2 5 0 9 - 5
0 2 5 0 9 - 6
0 2 5 0 9 - 6 - D L

D U P - 0 1 - 0 4 1 7 0 0
F B - 0 4 - 0 4 1 7 0 0
M W - 2 6
M W - 2 6

0 4 - 1 7 - 0 0 / 0 0 : 0 0 S C B 0 7
0 4 - 1 7 - 0 0 / 2 0 : 1 0 S C B 0 7
0 4 - 1 7 - 0 0 / 1 3 : 3 0 S C B 0 7
0 4 - 1 7 - 0 0 / 1 3 : 3 0 S C B 0 7

P A R A M E T E R 0 2 5 0 9 - 4 - D L 0 2 5 0 9 - 5 0 2 5 0 9 - 6 0 2 5 0 9 - 6 - D L

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1

^^Acenaphthylene , u g / 1
^^BlAcenaphthene , u g / 1
^^Fluorene , u g / 1

Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
Chrys ene , u g / 1
Benzo (a) anthracene , u g / 1
Benzo ( b ) f l uoranthene , u g / 1
Benzo ( k ) f l uoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( l , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , D p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - NBZ
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

12000D
400U
460D

2 3 0 D J
2 5 0 D J

3 0 D J
2 1 D J
400U
400U
400U
400U
400U
400U
400U
400U
400U
780D
OD %
OD %
OD %

40
04.20 .00
05.03 .00

0420D

0 . 7 4 J
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

92 %
92 %

104 %
1

04.20.00
0 5 . 0 2 . 0 0

0420D

2100E
1 . 9 J

320
220
330

28
42
26

2 . 3 J
1 . 9 J

0 . 7 3 J
10U

0 . 6 6 J
10U
10U
10U
250

92 %
104 %

80 %
1

04.20.00
0 5 . 0 2 . 0 0

0420D

4300D
250U
340D

2 2 0 D J
360D
2 5 D J
4 2 D J
2 1 D J
250U
250U
250U
250U
250U
250U
2 5 0 U
250U

2 3 0 D J
OD %
OD %
OD %

25
04 .20 .00
05 .03 .00

0420D

001185



3102 LaRoche Avenue - Savannah, GA 31404 • (912)354-7858 - Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 2 5 0 9

Received: 19 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y Environmental , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 6

D A T E /
L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

02509-7 T r i p Blank
P A R A M E T E R

04-18-00 S C B 0 7

0 2 5 0 9 - 7

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

l . O U
l . O U
l . O U

0 . 8 0 J
l . O U

100 %
1

04 .24 .00
1D0420

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

A n g i e W e i m e r s k i r k , P r o j e c t Manager

001186
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M r . J i m Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t s 200
P i t t s b u r g h , PA 15106

L O G N O : S O - 0 4 4 3 2
Received: 06 JUL 00
R e p o r t e d : 13 JTJL 00

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 C - 0 5 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145000713
REPORT OF RESULTS Page 1

D A T S /
S A M P L E D E S C R I P T I O N , L I Q U I D " S A M P L E S T I M E S A M P L E D S D G S

04432-1 M W - 2 6
0 4 4 3 2 - 1 - D L M W - 2 6

0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C 3 0 3
0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C 3 0 S

P A R A M E T E R 04432-1 0 4 4 3 2 - 1 - D L

H a l o g e n a t e d a n d Arcmacic V o l a t i l e s 1 8 0 2 1 )
B e n z e n e , u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Dat e
Batch I D

l . O U
4.4

0 . 4 5 J
1.4
6.6

90 %
1

07.08.00
1D0708

001187



J U L - 1 3 - 2 0 0 0 1 5 = 1 1 S T L S f l U f t N N f l H L f l B S 912 352 0165 P . 0 3 / 2 7

5102 LaRoche Avenue • Savannah. GA 31404 « (912)554-7858 • Fax (912) 352-0165 • www.sij.savlab.com
L O G N O : S O - 0 4 4 3 2

Rece iv ed: 06 JUL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P S 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P # Q 0 5 3 2 - 0 9 2 0 - O S O O

LOG NO

P r o j e c t : S C 3 0 3 / 3 E A S E R S O O T H C A L V A L C A D E
• S a m p l e d B y : C l i e n t

C o d e : 145000713
REPORT OF R E S U L T S P a g e 2

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M S S A M P L E D S D G #

0 4 4 3 2 - 1 M W - 2 S
0 4 4 3 2 - 1 - D L M W - 2 6

0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C B 0 8
0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C B 0 8

P A R A M E T E R 04432-1 0 4 4 3 2 - 1 - D L

S e m i v o l a t i l e Organics ( 3 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l ene , ug/1
A c e n a p h t h e n e , u g / 1

K I uo r ene , ug/1
^Phenanthrene , ug/1

Anthracene , ug/1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y a e n e , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo ( b ) f luoranci i ene , u g / 1
Benzo ( k ) f l u o r a n t h e n e , u g / 1
Ber.zo ( a ) p y r e n e , u g / 1
I r . d e n o ( l , 2 , 3 - c d ) p y r e n e , u g / 1
D i b e n z o ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p D a t e
A n a l y s i s D a t e
Batch I D

890E
1 . 2 J

250
150
270

22
29
15

1 . 2 J
1 . 3 J

10U
10U
10U
10U
10U
10U
110

74 %
63 %
46 %

1
07 .07 .00
07.11.00

0707A

1300D
100U
220D
140D
240D
2 1 D J
2 3 D J
1 2 D J
100U
100U
100U
100D
100U
100U
100U
100U
100D
OD %
OD %
OD %

10
07.07.00
07.11.00

0 7 0 7 A

001188



J U L - 1 3 - 2 0 0 0 15:12 S T L S A U f i N N f l H L f i B S 912 352 0165 P . 0 4 / 2 7

5102 LuRocfae Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-016? • www.silsavlab.com
L O G N O : S O - 0 4 4 3 2

Rece ived: 06 JUL 00
R e p o r t e d : 13 JUL oo

M r . J i m Zubrow
K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

LOG NO
REPORT OF RESULTS

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

C l i e n t P O . N o . : H A R P 3 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P S 0 0 5 5 2 - 0 9 2 0 - O S O O

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d By. C l i e n t

C o d e : 145000713
Page 3

D A T S /
T I M E S A M P L E D

04432-1 M W - 2 6
0 4 4 3 2 - 1 - D L M W - 2 6

0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C S 0 8
0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C B 0 8

P A R A M E T E R
T o t a l Organic Carbon ( 4 1 5 . 1 ) , mg/1

D i l u t i o n F a c t o r
Prep DateA n a l y s i s Date

k Batch ID
C h l o r i d e ( 3 2 5 . 2 ) , m g / 1

D i l u t i o n F a c t o r
p r e p D a t a
A n a l y s i s Date
Batch I D

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
D i l u t i o n F a c t o r -
P r e p Date
A n a l y s i s Date
Batch I D

S u l f a t a a s S 0 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

04432-1
5.8

1
07.07.00
07 .07 .00

0 7 0 7 S
37

1
07.13.00
07.13.00

0713A
0.050U

1
0 7 . 0 6 . 0 0
0 7 . 0 6 . 0 0

0707C
38
1

07.13.00
07.13.00

0713A

04432-1-DL

...
---

...

- - -
- - -

...

...

---
---
...
---

001189



J U L - 1 3 - 2 0 0 0 15=12 S T L S f l U f i N N f i H L f l B S 912 352 0155 P . 0 5 / 2 7

S a v a n n a h. L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.sdsavlab.oom
L O G N O : S O - 0 4 4 3 2

Received: 06 JUL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y 3nv ironmenta l , I n c .
1200 Arch S t r e e t • S u i t s 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0920 - 0600
R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C 3 0 8 / B E A Z 3 R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145000713
REPORT OF R E S U L T S P a g e 4

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

04432-1
0 4 4 3 2 - 1 - D L

M W - 2 6
M W - 2 6

0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C B 0 8
0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C 3 0 8

P A R A M E T E R 04432-1 0 4 4 3 2 - 1 - D L

D i s s o l v e d Gas e s ( S O P A R 3 0 )
M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Dat e
Batch ID

22
34000

1
0 7 . O S . 0 0

1 C 0 7 0 6

Biochemica l Oxygen Demand ( 5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1 2 . 8
D i l u t i o n F a c t o r 1P r e p Dane 0 7 . O S . 0 0
A n a l y s i s Dat e 0 7 . 0 6 . 0 0
Batch ID 0 7 0 6 A

A l k a l i n i t y ( t o p H 4 . 5 ) a s C a C O 3 ( 3 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

4501
07.13.00
07 .13 .00

0713A

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Dat e
Batch ID

0 . 0 3 0 U
1

07.10 .00
07.10.00

0710A

001190



JUL-13-2000 15=12 S T L S f l U f i N N f i H L f l B S 912 352 0165 P . 0 6 / 2 7

5102LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S O - 0 4 4 3 2

Rece ived: OS JUL 00
R e p o r t e d : 13 JUL 00M r . J i m Zubrow

K e y Env ironmen ta l , I n c .
1200 Arch S t r e e t - S u i t s 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : K A R P £ 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O O T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

Code-. 145000713
REPORT OF R E S U L T S Page 5

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I C D S A M P L E S T I M E S A M P L E D S D G S

04432-1 M W - 2 S
0 4 4 3 2 - 1 - D L M W - 2 6

0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C B 0 8
0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C B 0 8

P A R A M E T E R

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
Manganese ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
Prep Date

. a l y s i s Date
aten ID

_ f r
^Ra

I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Dat e
Batch I D

Chemica l Oxygen Demand ( 4 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s D a t e
Batch I D

04432-1 0 4 4 3 2 - 1 - D L

0 .58
1

07.10.00
07.13 .00

0 7 1 0 J

1.5
1

07.10.00
07.13.00

0710J
0.086

1
07.06 .00
0 7 . 0 6 . 0 0

0706A
20U

1
07.11.00
07 .12 .00

0711A

001191



J U L - 1 3 - 2 0 0 0 15=12 S T L S f l U f i N N R H L f l B S 912 352 0165 P . 0 7 / 2 7

S a v a n n a hl a b o r a t o r i e s 3 $102 LaRpche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax 6*12)332-0163 • www.sdsavlab.com

M r . J i m Zubrow
K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

L O G N O : S O - 0 4 4 3 2
Rece ived: 06 JUL 00
R e p o r t e d : 13 JUL 00

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0

R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z 3 R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145000713
RSPORT OF R E S U L T S Page 6

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

04432-1 M W - 2 6
0 4 4 3 2 - 1 - D L M W - 2 6

0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C B 0 8
0 7 - 0 5 - 0 0 / 1 5 : 3 0 S C 3 0 3

P A R A M E T E R 04432-1 0 4 4 3 2 - 1 - D L

Code o f F e d e r a l R e g u l a t i o n s , T i t l e 4 0 , Part 136; W a s h i n g t o n D C , J u l y 1 ,
1997 .
S W - 8 4 6 , T e s t Mechods f o r E v a l u a t i n g S o l i d W a s t e , T h i r d E d i t i o n ,
S e p t e m b e r 1 9 8 6 , a n d u p d a t e s I , I I , I I A , T I B , a n d I I I .

A n g i a W e i m e r s k i r k , P r o j e c t Manager

001192



J U L - 1 3 - 2 0 0 0 1 5 U 2 S T L S f l U R N N f l H L f i B S 912 352 01S5 P . 0 8 / 2 7

S a v 3 n n a hL a b o r a t o r i e s 5102 LaRoche Avenue • Savannah. G A 3 1 4 Q 4 - (912)354-7858 • F a x ( £ > 1 2 ) 352-0163 • www.stlsavlab.ajm
L O G N O : S O - 0 4 4 3 2 A

Rece ived: 06 JDL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200P i t t s b u r g h , PA 1 5 1 0 S

C l i a n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P # 0 0 5 3 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B O a / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145000713
REPORT OP RESULTS Page 1

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G f t

0 4 4 3 2 A - 1 M W - 2 5
P A R A M E T E R

0 7 - 0 5 - 0 0 / 1 3 : 1 5 S C B 0 8
0 4 4 3 2 A - 1

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 1 3 0 2 1 )
Benzene, u g / 1
E t h y l b e n s e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

I
m t p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i £ l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

l . O U
l . O U
l . O U
l . O U
l . O U
90 %•

1
07 .07 .00

1D0707

001193



J U L - 1 3 - 2 0 0 0 15=13 S T L S f i U R N N f l H L f l B S 9 1 2 3 5 2 0165 P . 0 9 / 2 7

[ S a v a n n a hL a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax ( 9 1 2 ) 352-0165 • ww\v.stlsavhib.com
L O G N O : S O - 0 4 4 3 2 A

Received: 06 JOL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrcw
K e y E n v i r o n m e n t a l , I n c . C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106 R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d By: c l i en t

C o d e : 145000713
REPORT OF RESULTS Page 2

D A T S /
L O G N O S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L 2 D S D G #

0 4 4 3 2 A - 1 M W - 2 5 0 7 - 0 5 - 0 0 / 1 3 : 1 5 S C B 0 8

P A R A M E T E R 0 4 4 3 2 A - 1

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1 1 0 U
A c e n a p h t h y l e n e , u g / 1 1 0 U
A c e n a p h t h e n e , u g / 1 2 . 4 J
F l u o r e n e , u g / 1 1 0 U
Phenanthrene , u g / 1 10U
A n t h r a c e n e , u g / 1 10U
F l u c r a n t h e n e , u g / 1 10U
Pyrene , u g / 1 10U
Chrysene , u g / 1 10U
B e n z o ( a ) a n t h r a c e n e , u g / 1 10U
B e n s o t b ) f l u o r a n t h e n e , u g / 1 1 0 T J
B e n z o ( k ) f l u o r a n t h e n e , u g / 1 1 0 U
B e n z o ( a ) p y r e n e , u g / 1 10U
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1 1 0 U
D i b e n z o ( a , h ) a n t h r a c e n e , u g / 1 1 0 U
B e n z o ( g , h , i ) p e r y l e n e , u g / 1 1 0 U
2 - M e t h y l n a p h t n a l e n e , u g / 1 10U
S u r r o g a t e - 2 F B P 88 %
S u r r o g a t e - N B Z 76 %
S u r r o g a t e - T P H 68 %
D i l u t i o n F a c t o r 1
P r e p D a t e 07 .07 .00
A n a l y s i s Dat e 07.11.00
B a t c h I D 0707A

001194



J U L - 1 3 - 2 0 0 0 15=13 S T L S f l U f l N N R H L f l B S 912 352 0165 P . 1 0 / 2 7

5102LaRocheAvenue • .Savannah. G A 3 1 4 Q 4 • (912)354-7858 • F a x C 9 1 2 ) 352-016$ • www.stbavlab.com
L O G N O : S O - 0 4 4 3 2 A

Rece ived: 06 JUL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P S 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B S A Z E R S O O T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145000713
REPORT OF R E S U L T S Page 3

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G t t

0 4 4 3 2 A - 1 M W - 2 5

P A R A M E T E R

0 7 - 0 5 - 0 0 / 1 3 : 1 5 S C B 0 3

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D
h l o r i d e ( 3 2 5 . 2 ) , r a g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch ID

0 4 4 3 2 A - 1

2 . 9
1

07.07.00
0 7 . 0 7 . 0 0

07073
56

1
07.13.00
07 .13 .00

0713A

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch ID

0.13
1

0 7 . 0 6 . 0 0
07 .06 .00

0707C

S u l f a t a a s S O 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Dat e
Batch I D

72
5

07.13 .00
07.13 .00

0713A

001195



J U L - 1 3 - 2 0 0 0 15=13 S T L S f l U O N N f t H L f l B S 912 352 0165 P . 1 1 / 2 7

L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com

Mr. Jim Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15105

L O G N O : S O - 0 4 4 3 2 A
Rece iv ed: 06 JUL 00
R e p o r t e d : 13 JUL 00

C l i e n t P O . N o . : H A R P S 0 0 5 2 2 - O S 2 0 - 0 6 0 0
Requi s i t i on: H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B O S / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d By.- C l i e n c

C o d e : 145000713
REPORT OF R E S U L T S Page 4

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

0 4 4 3 2 A - 1 M W - 2 5

P A R A M E T E R

0 7 - 0 5 - 0 0 / 1 3 : 1 5 S C B 0 3

0 4 4 3 2 A - 1
D i s s o l v e d G a s e s ( S O P A R 3 0 )

M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Data
Batch ID

20
40000

1
07.06.00

1C0706
Biochemical Oxygen Demand (5 Day) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1 2 .0U

D i l u t i o n F a c t o r 1
P r e p Date 0 7 . 0 6 . 0 0
A n a l y s i s Date 0 7 . 0 6 . 0 0
Batch I D 0706A

A l k a l i n i t y ( t o p H 4 . 5 ) a s CaCOS ( 3 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Data
A n a l y s i s Date
Bacch ID

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

300
1

07.13.00
07 .13 .00

0713A
0 . 0 3 0 U

1
07.10.00
07.10.00

0710A

001196



J U L - 1 3 - 2 0 0 0 15=13 S T L S f l U f i N N f l H L f l B S 912 352 01S5 P . 1 2 / 2 7

S a v a n n a hk a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, G A 3 I 4 0 4 • (912) 354-7858 • Fax ($>12) 352-0165 • www.sdsavlab.cum
L O G N O : S O - 0 4 4 3 2 A

Rece ived: 06 JUL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H & R P 8 0 0 5 2 2 - 0 9 2 0 - O S O O
R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145000713
REPORT OF R E S U L T S Page 5

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

0 4 4 3 2 A - 1 M W - 2 5

P A R A M E T E R

0 7 - 0 5 - 0 0 / 1 3 : 1 5 S C B 0 8
0 4 4 3 2 A - 1

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
Manganese ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
P r s p Date
A n a l y s i s D a t e

atch I D
I r o n ( D i s s o l v e d ) ( 6 0 1 0 )

I r o n ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

O r t h o - P h o s p h a c e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p D a t e
A n a l y s i s Dat e
Batch I D

0.39
i

0-7.10.00
07 .13 .00

0 7 1 0 J

0.27
1

07.10.00
07.13.00

0 7 1 0 J
0.071

1
0 7 . 0 6 . 0 0
0 7 . 0 6 . 0 0

0706A

C h e m i c a l Oxygen Demand ( 4 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p D a t e
A n a l y s i s Date
Batch I D

20U
1

07.11.00
07 .12 .00

0711A

001197



J U L - 1 3 - 2 0 0 0 1 5 U 3 S T L S f l U f l N N P H L f l B S 912 352 0165 P . 1 3 / 2 7

5102 LaRocfae Avenue • Savannah. GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.sdsavlah.com
L O G N O : S O - 0 4 4 3 2 A

Rece iv ed: 06 JUL oo
R e p o r t e d : 13 JUL 00M r . J i m Zubrow

K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P & 0 0 5 5 2 - 0 2 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C 3 0 3 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d a : 143000713
REPORT OF R E S U L T S Page 6

D A T E /
S A M P L E D E S C R I P T I O N , L I Q O I D S A M P L E S T I M E S A M P L E D S D G f e

0 4 4 3 2 A - 2 F B - 0 1 - 0 7 0 5 0 0
0 - 1 4 3 2 A - 3 D U P - 0 1 - 0 7 0 5 0 0
0 4 4 3 2 A - 3 - D D U P - 0 1 - 0 7 0 5 0 0

0 7 - 0 5 - 0 0 / 1 7 : 0 0 S C B 0 8
0 7 - 0 5 - 0 0 S C 3 0 8
0 7 - 0 5 - 0 0 S C 3 0 3

P A R A M E T E R 0 4 4 3 2 A - 2 0 4 4 3 2 A - 3 0 4 4 3 2 A - 3 - D L
H a l o g e n a t e d a n d Aromat i c V o l a t i l e s ( 8 0 2 1 )

Benzene , u g / 1
E t h y l t o e n s e n e , u g / 1
^ T o l u e n e , u g / 1

-xy l ene , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t c l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

0 . 1 7 J
0 . 1 6 J
0 . 1 6 J
0 . 4 3 J
0 . 2 7 J

93 %
1

07 .07 .00
1D0707

l . O U
4.5

0 . 3 9 J
1 .1
6.7

87 %
1

0 7 . 0 7 . 0 0
1D0707

001198



J U L - 1 3 - 2 0 0 0 15=14 S T L S f l U f l N N f l H L f l B S 912 352 0165 P . 1 4 / 2 7

S a v a n n a h. L a b o r a t o r i e s 51U2 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 • www.stlsavlah.com
L O G N O : S O - 0 4 4 3 2 A

R e c e i v e d : 06 JUL 00
R e p o r t e d : 13 JUL 00M r . J i m Zubrow

K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 1 5 1 G 6

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0920 - 0600
R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - O S O O

P r o j e c t :

LOG NO
REPORT OF R E S U L T S

S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S

S C B 0 3 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d 3 y : C l i e n t

C o d e : 145000713
Page 7

D A T E /
T U f f i S A M P L E D S D G S

0 4 4 3 2 A - 2
0 4 4 3 2 A - 3
0 4 4 3 2 A - 3 - D

F B - 0 1 - 0 7 0 5 0 0
D U P - 0 1 - 0 7 0 5 0 0
D t J P - 0 1 - 0 7 0 5 0 0

0 7 - 0 5 - 0 0 / 1 7 : 0 0 S C B 0 3
07-05-00 • S C 3 0 3
07-05-00 S C B 0 8

P A R A M E T E R 0 4 4 3 2 A - 2 0 4 4 3 2 A - 3 0 4 4 3 2 A - 3 - D L
S e m i v o l a t i l e Organic s ( 8 2 7 0 )

N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1

| A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f l uoranthene , u g / 1
Benao ( k ) f l uoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( l , 2 , 3 - c d ) p y r e n e , u g / 1
D i b e n z o ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B 2
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p D a t e
A n a l y s i s D a t a
Batch I D

5 . 4 J
10U

0 . 6 2 J
10U

1 . 2 J
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

36 %
76 %
74 %

1
07.07.00
07.11.00

0 7 0 7 A

940E
1 . 2 J

250
160
230

25
31
16

l . O J
1 . 1 J

10U
10U
10Uion
10U
10U
120

72 %•
60 %
63 %

1
0 7 . 0 7 . 0 0
07.11.00

0707A

2 0 0 0 D
100U
240D
150D
2 6 0 D
1 9 D J
2 4 D J
1 3 D J
100U
100U
100U
l O O U
100U
100U
100U
100U
100D
OD %
OD %
OD %

10
07.07.00
07.11.00

0 7 Q 7 A

001199



J U L - 1 3 - 2 0 0 0 15=14 S T L S f l U f i N N f l H L P B S 312 352 0165 P . 1 5 / 2 7

L a b o r a t o r i e s 5102 IiRochc Avenue -Savannah, G A 3 H 0 4 - (912)354-7858 • Fax ( 9 1 2 ) 3 5 2 - 0 1 6 3 • www.stlsavlab.com
L O G N O : S O - 0 4 4 3 2 A

Rece ived: 06 JUI, 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t a 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0

R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 2 2 0 -0600

LOG NO

P r o j e c t : S C B 0 3 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d 3 y : C l i e n t

C o d e : 145000713
REPORT OF R E S U L T S Page 8

D A T E /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G £

0 4 4 3 2 A - 2 F B - 0 1 - 0 7 0 5 0 0
0 4 4 3 2 A - 3 D U P - 0 1 - 0 7 0 5 0 0
0 4 4 3 2 A - 3 - D D U P - 0 1 - 0 7 0 5 0 0

0 7 - 0 5 - 0 0 / 1 7 : 0 0 S C B O S
0 7 - 0 5 - 0 0 S C B 0 3
07-05-00 S C B O S

P A R A M E T E R 0 4 4 3 2 A - 2 0 4 4 3 2 A - 3 0 4 4 3 2 A - 3 - D L

T H I S P A G E i s I N H N T I O N A L L Y B L A N K

001200



J U L - 1 3 - 2 0 0 0 15=14 S T L S f l U R N N f i H L f l B S 912 352 0165 P . 1 6 / 2 7

S a v a n n a hL a b o r a t o r i e s 5102 LaRoche Avenue • Savannah. GA 31404 - (912)554-7858 • Fax (912) 352-0165 • www.stlsavlab.com

Mr. Jim Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

L O G N O : S O - 0 4 4 3 2 A
Rece ived: 06 JUL QQ
R e p o r t e d : 13 JUL 00

C l i e n t P O . N o . : H A R P S 0 0 5 2 2 - 0 9 2 0 - O S O O
R e q u i s i t i o n : H A R P S 0 0 5 S 2 - 0 9 2 0 - O S O O

LOG NO

P r o j e c t : S C B 0 8 / B E A 2 E * S O U T H C A L V A L C A D E
S a m p l e d By: C l i e n t

C o d e : 145000713
REPORT OF R E S U L T S Page 9

D A T 3 /
S A M P L E D E S C R I P T I O N , L I Q U I D S A M P L E S T I M E S A M P L E D S D G f t

0 4 4 3 2 A - 4 T r i p Blank
P A R A M E T E R

07-05-00 S C B 0 8
0 4 4 3 2 A - 4

H a l o g e n a t e d a n d Aromat i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1

I
m & p - X y l e n s , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U

0 . 7 8 J
l . O U
93 %

1
07.07.00

1D0707

M e t h o d s : E P A S W - 8 4 S , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

9M
A n g i e W e a W r s J c i r J c , P r o j e c t Manager

001201



J U L - 1 3 - 2 0 0 0 15:14 S T L S f l U f l N N f l H L f l B S 912 352 0165 P . 1 7 / 2 7

S a v a n n a hL a b o r a t o r i e s a 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.sdsavlab.com

M r . J i m Zubrow
K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t r s b u r g h , PA 15106

L O G N O : S O - 3 C 5 0 8
Received: OS JUL 00
R e p o r t e d : 13 JUL 00

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
Requ i s i t i on: H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145600713
REPORT OF RESULTS Page 1

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G S

S C B 0 8 - 1 Method Blank
S C B 0 3 - 3 M e t h o d Blank
S C B 0 8 - 2 Lab Contro l S t a n d a r d %• Recovery
S C 3 0 8 - 9 Lab C o n t r o l S t a n d a r d % Recovery
S C 3 0 8 - 3 LCS Accuracy Control Limit (%R)

S C S 0 8S C B O S
S C B 0 8
S C B 0 8
S C 3 0 8

P A R A M E T E R S C 3 0 3 - 1 S C B 0 8 - 3 S C B 0 8 - 2 S C 3 0 8 - 9 S C B 0 8 - 3

l ogenac ed and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )

Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l a n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

i
ll
l
l
93

.on

.00.on,ou,ou

07.07 .00
1D0707

100 %
95 %

100 %
95 %
90 %
90 %•

07.07.00
1D0707

4 8 - 1 5 2 %
54-125 I r
6 2 - 1 3 3 %
54-128 %
5 4 - 1 2 5 %
70-130 %

001202



J U L - 1 3 - 2 0 0 0 15=14 S T L S f i U R N N f l H L f l B S 912 352 0165 P . 1 8 / 2 7

5102 LaRochc Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.silsavlab.com
L O G N O : S O - S C B 0 3

Rece ived: 06 JUL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t • S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P £ 0 0 5 2 2 - O S 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P S 0 0 5 5 2 - 0 3 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145600713
REPORT OF R E S U L T S Page 2

D A T E /
S A M P L B D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 8 - 1 M e t h o d Blank
S C B 0 3 - 8 Method Blank
S C B o a - 2 Lab Contro l S t a n d a r d 3r Recovery
S C B 0 8 - 9 Lab Contro l S t a n d a r d % Recovery
S C B 0 8 - 3 L C S Accuracy Contro l L i m i t ( V R )

S C 3 0 9
S C 3 0 3
S C 3 0 3
S C B 0 3
S C B 0 8

P A R A M E T E R S C B 0 8 - 1 S C B 0 8 - 8 S C 3 0 8 - 2 S C B 0 8 - 9 S C B 0 8 - 3

S e m i v o l a t i l e Organics ( 8 2 7 0 )> N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
Cirysene , u g / 1
S e n a o ( a ) anthracene, u g / 1
Benzo ( b ) f l u o r a n t h e n e , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o U , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

10U
10U
10Uion
10U
10U
10U
10U
10Ul oa
10U
10U
10U
10U
10U
10U
10U

83 *

10U
10U
10U
10U
10U
10U

0 . 3 3 J
10U1 . 1 J

l . O J
0 . 9 0 J

10U
0 . 6 1 J

10U
10U
10U
10U

94 %•

75 %
86 %
84 %
85 %
84 %
81 %•
36 %•
85 *
89 %
85 %
84 %
90 %
85 %
83 %
83 %
86 *
78 %
84 *

79 *
91 *
83 %
33 %
92 *
83 %•
92 %
95 %
98 %
86 %
76 %

100 %
85 %
94 %
94 %
92 %
82 %
92 %

41-130 %
41-121 %
3 6 - 1 2 1 %
5 0 - 1 2 4 %
5 0 - 1 2 1 V
4 5 - 1 2 6 %•
41-129 %
3 1 - 1 3 9 I-
44-128 %
3 3 - 1 3 6 %
3 3 - 1 3 2 %
33-150 %
4 5 - 1 2 0 %
37-140 %
33-143 %
28-146 %
43-130 %
3 6 - 1 2 4 %

001203



J U L - 1 3 - 2 0 0 0 15=15 S T L S f i U R N N P H L f l B S 912 352 0163 P . 1 9 / 2 7

S a v a n n a hL a b o r a t o r i e s 3 5102 LaRoche Avenue • Savannah. G A 3 1 4 Q 4 • (912)354-7858 • Roc ( 9 1 2 ) 352-0165 • www.stlsavlab.com

M r . J i m Zubrow
K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

L O G N O : S O - S C 3 0 8
Received: 06 JtTL 00
R e p o r t e d : 13 JUL 00

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - O S O O
R e q u i s i t i o n : H A R P & O Q 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d By.- C l i e n t

C o d e : 145600713
REPORT OF R E S U L T S P a g e 3

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 8 - 1
S C B 0 8 - 3
S C 3 0 8 - 2
S C 3 0 8 - 9
S C B 0 8 - 3

M e t h o d Blank
Method Blank
Lab C o n t r o l S t a n d a r d % Recovery
LaJb Contro l S t a n d a r d % Recovery
L C S Accuracy C o n t r o l L i m i t ( % R )

S C 3 0 3
S C B O a
S C B 0 8
S C B 0 8
S C B 0 3

P A R A M E T E R S C 3 0 8 - 1 s cBoa-a S C B 0 8 - 2 S C B 0 3 - 9 S C 3 0 8 - 3

S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

73 %
78 %

1
07.07.00
07.11.00

0707A

80 %
84 %

1
07 .12 .00
07 .13 .00

0712A

76 %•
78 %•

1
07.07.00
07.11.00

0707A

78 %•
90 %

1
07.12.00
07 .13 .00

0712A

34-130
14-148

%
%
-
-
-
.

D i s s o l v e d G a s e s ( S O P A R 3 0 )
M e t h a n e , u g / 1 0 . 1 9 U
Carbon D i o x i d e , u g / 1 2600U
D i l u t i o n F a c t o r l
A n a l y s i s Date 0 7 . 0 6 . 0 0
Batch I D 1 C 0 7 0 6

95 fc
116 %

1
0 7 . 0 6 . 0 0

1C0706

7 5 - 1 2 5 %
7 5 - 1 2 5 %

1
0 7 . 0 6 . 0 0

1 C 0 7 0 6

Biochemical Oxygen Demand 2 . O U
( 5 Day) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1

P r e p Date 0 7 . 0 6 . 0 0
A n a l y s i s Date 0 7 . 0 6 . 0 0
Batch I D 0706A

105 %

0 7 . 0 6 . 0 0
0 7 . 0 6 . 0 0

0706A

85-115

001204



J U L - 1 3 - 2 0 0 0 15=15 S T L S f l U R N N R H L f l B S 912 352 0165 P . 2 0 / 2 7

5 I 0 2 L a R o c h c Avenue • Savannah, GA 51404 - ( 9 1 2 ) 334-7858 • Fax (912) 352-0165 • www.sdsavlab.coin
L O G N O : S O - S C B 0 3

Received: 06 JUL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P f t O O S 2 2 - 0 9 2 0 - 0 6 0 0

R e q u i s i t i o n : H A R P S 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C 3 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d 3 y : C l i e n t

C o d e : 1 4 5 5 0 0 7 1 3
REPORT OF R E S U L T S Page 4

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 8 - 1 M e t h o d Blank
S C B 0 8 - 8 M e t h o d Blank
S C B 0 8 - 2 L a f c Contro l S t a n d a r
S C B 0 8 - 9 L a b C o n t r o l Standar:
S C B 0 8 - 3 L C S Accuracy Contro
P A R A M E T E R

A l k a l i n i t y ( t o p H 4 . 5 ) a s
^ C a C 0 3 ( 3 1 0 . 1 ) , m g / 1
^ D i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch ID

Chemica l Oxygen Demand ( 4 1 0 . 1 ) ,
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Dat e
Batch I D

d % Recovery
d % Recovery
1 L i m i t ; ( % R )

S C B 0 3 - 1 S C B 0 8 - 8

l . O U
1 ---

07.13.00 ---
07 .13 .00

0 7 1 3 A ---
m g / 1 2 0 U

1
07.11.00 ---
07.12.. 00 ---

0711A ---

0 .030U
1

07.10.00
07.10 .00 ---

0710A ---

S C 3 0 3 - 2
96 %

1
07.13.00
07.13 .00

0713A
94 %

1
07.11 .00
07 .12 .00

0711A

100 fc
1

07 .10.00
07.10.00

0710A

S C B 0 8
S C B 0 8
S C B 0 3
S C 3 0 8
S C 3 0 8

S C B 0 8 - 9 S C B 0 8 - 3

30-120 %
... ...
--- - - -
... ...
...

60-140 %
--- - --... .._
...
- - -

85-115 %
-- -
. . . ..-
...
. . _ ...

001205



J U L - 1 3 - 2 0 0 0 15=15 S T L S f l U P N N R H L f i B S 912 352 0165 P . 2 1 / 2 7

L a b o r a t o r i e sIllS 3102 LaRoche Avenue • Savannah, G A 3 I 4 Q 4 • (912)354-7838 • F a x ( 9 1 2 ) 352-0165 • ww\v..stlsavlab.com

M r . J i m Zubrow
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

L O G N O : S O - S C 3 0 8
Received: OS JUL 00
R e p o r t e d : 13 JUL 00

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0

R e q u i s i t i o n : H A R P S 0 0 5 5 2 - 0 9 2 0 - O S O O

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145600713
RSPORT OF R E S U L T S Pace 5

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G f t

S C B 0 8 - 1 Method Blank
S C 3 0 8 - 3 Method Blank
S C 3 0 8 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 8 - 9 Lab Contro l S t a n d a r d % Recovery
S C 3 0 8 - 3 L C S Accuracy C o n t r o l L i m i t ( * R )

S C 3 0 3
S C 3 0 3
S C 3 0 8
S C 3 0 3
S C B 0 8

P A R A M E T E R s caoa-i S C B 0 8 - 8 S C 3 0 8 - 2 S C B 0 8 - 9 S C B 0 8 - 3
Manganese ( D i s s o l v e d ) ( 6 0 1 0 )

1 Manganese ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s D a t e
Bacch ID

0.010U
1

07.10.00
07 .13 .00

0 7 1 0 J

103 %
- -- 1

07.10.00
07.13.00

0 7 1 0 J

--- 7 5 - 1 2 5 %
-..
- - - . . .
...
- . . . . .

I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Dat e
Bacch I D

0 . 0 5 Q U
1

07.10 .00
07 .13 .00

0 7 1 0 J

101 %
1

07.10.00
07.13 .00

0 7 1 0 J

7 5 - 1 2 5

C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Dat e
A n a l y s i s D a t e
Batch I D

1 .OU1
0 7 . 1 3 . 0 0
07.13 .00

0 7 1 3 A

109 %
1

07.13.00
07.13.00

0713A

85-115

001206



J U L - 1 3 - 2 0 0 0 15=15 S T L S f i U f i N N A H L f i B S 912 352 0165 P . 2 2 / 2 7

S a v a n n a hL a b o r a t o r i e s 5102 L a K o c h e Avenue • Savannah, GA 31404 - ( 9 1 2 ) 354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 8

Received: 06 JUL 00
R e p o r t e d : 13 JUL 00M r . J i m Zubrow

K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 20Q
P i t t s b u r g h , PA 15106

C l i e n c P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d By: C l i e n c

C o d e : 145600713
REPORT OF RESULTS Page 6

D A T B /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C 3 0 8 - 1 Method Blank
S C B 0 8 - 8 M e t h o d Blank
S C B 0 8 - 2 L a b C o n t r o l S t a n d a r
S C B 0 8 - 9 L a b Contro l S t a n d a r
S C B 0 3 - 3 L C S Accuracy Centre:
P A R A M E T E R

N i crate - I I ( 3 5 3 . 2 ) , m g / 1
^ f i l u t i o n F a c t o r
•rep Date

A n a l y s i s Date
Batch ID

Ortho- P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p D a t a
A n a l y s i s Date
Batch ID

S u l f a t e a s S 0 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch ID

' d % Recovery
•d % Recovery
il L i m i t ( % - R )

S C B 0 3 - 1 S C 3 0 8 - 8

0 . 0 5 0 U
1 ---

0 7 . 0 6 . 0 0
0 7 . 0 6 . 0 0

0 7 Q 7 C
o . o s o n1

07 .06 .00
0 7 . 0 6 . 0 0

0706A
5 . 0 D

1
07.13.00
07.13.00

0 7 1 3 A ---

S C B 0 8 - 2
89 %

1
07 .06 .00
0 7 . 0 6 . 0 0

0707C

96 %
1

0 7 . 0 6 . 0 0
0 7 . 0 6 . 0 0

0 7 0 6 A

113 %
1

07.13.00
07 .13 .00

0713A

S C B 0 8scsoa
S C 3 0 8
S C 3 0 3
S C 3 0 3

S C B 0 8 - 9 S C 3 0 8 - 3

80-120 %
...
- - - - - -
- - - •• • •
---

90-110 %- - -
- - - ...
- - - ...
--- ...

80-120 %
...
- . . ...
- - - ...
... ...

001207



J U L - 1 3 - 2 0 0 0 1 5 = 1 6 S T L S P t U f l N N f i H L f i B S 912 352 0165 P . 2 3 / 2 7

L a b o r a t o r i e s 5102LaRochc Avenue « Savannah, G A 3 1 4 0 4 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - S C 3 0 8

Received: 06 JUL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P # 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P S 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

P r o j e c t : S C B 0 3 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145600713
R5PORT OF R E S U L T S Page 7

D A T S /
L O G N O S A M P L S D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M S S A M P L E D S D G f c

S C B 0 8 - 1 M e t h o d Blank S C B 0 8
S C 3 0 S - 8 M e t h o d Blank S C 3 0 8
S C 3 0 8 - 2 Lab Contro l S t a n d a r d %• Recovery S C 3 0 3
S C 3 0 8 - 9 L a b C o n t r o l S t a n d a r d % Recovery S C 3 0 8
S C 3 0 8 - 3 L C S Accuracy C o n t r o l L i m i t ( * R ) S C 3 0 3
P A R A M E T E R S C B 0 8 - 1 S C B 0 8 - 8 S C B 0 8 - 2 S C B 0 8 - 9 S C B 0 8 - 3

T o t a l Organic Carbon ( 4 1 5 . 1 ) , t n g / 1 l . O U 9 5 % 3 0 - 1 2 0 %
F a c t o r 1 --- 1 --- ---

Date 07.07.00 -•- 07.07.00 --- ---
Date 0 7 . 0 7 . 0 0 --- 07 .07 .00 --- ---

Batch ID 0707B --- 0 7 Q 7 B ---
M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I .and E P A 4 0 C F R . Part 136.

001208



J U L - 1 3 - 2 0 0 0 15=16 S T L S f i U f i N N f l H L f i B S 912 352 0165 P . 2 4 / 2 7

5102 URochc Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 8

Rece ived: 06 JTJL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y Environmenta l , I n c .
1200 Arch S t r e e t - S u i c e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P S 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A K P S 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C 3 0 3 / B E A Z E R S O O T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145600713
REPORT OF R E S U L T S P a g e 8

D A T S / -
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G £

S C B O a - 6 M e t h o d Blank
S C B 0 8 - 7 Lab Contro l S t a n d a r d % Recovery
P A R A M E T E R

H a l o g e n a t e d a n d Aromat i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
S t h y l b e n z e n s , u g / 1
T o l u e n e , u g / 1> o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a, a, a - T r i f l u oro t o lu ene
D i l u c i o n F a c t o r
A n a l y s i s Date
Batch I D

S C 3 0 8 - 6

l . O U
l . O U
l . O U
l . O U
l . O U
93 %

1
0 7 . 0 9 . 0 0

1D0708

S C B 0 3 - 7

105 %
100 %
100 %

95 %
95 %
93 %

1
07.08 .00

1 D 0 7 0 S

S C B 0 8
S C B 0 8

S e m i v o l a t i l e Organics ( 8 2 7 0 )
D i s s o l v e d G a s e s ( S O P A R 3 0 )
Biochemical Oxygen Demand (5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B )
A l k a l i n i t y ( t o p H 4 . 5 ) a s CaC03 ( 3 1 0 . 1 )
C h e m i c a l Oxygen Demand ( 4 1 0 . 1 )
Ammonia ( a s N ) ( 3 5 0 . 1 )
Mangane s e ( D i s s o l v e d ) ( 6 0 1 0 )

001209



J U L - 1 3 - 2 0 0 0 15=16 S T L S f l U f l N N f l H L f i B S 9 1 2 3 5 2 0165 P . 2 5 / 2 7

S a v a n n a hL a b o r a t o r i e s 5102 LaRochc Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 - www.stlsavlab.com
L O G N O : S O - S C B 0 3

Received: 06 JUL 00
R e p o r t e d : 13 JUL 00

M r . J i m Zubrow
K e y Environmenta l , I n c . C l i e n t P O . N o . : H A R P S 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106 Requis i t ion: H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

P r o j e c t : S C 3 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145600713
REPORT OF R E S U L T S Page 9

D A T S /
L O G N O S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G S

S C B 0 8 - 6 M e t h o d B l a n J c S C 3 0 3
S C B 0 8 - 7 Lab Control S t a n d a r d % Recovery S C B 0 3
P A R A M E T E R S C 3 0 9 - S S C B 0 8 - 7
I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
C h l o r i d e ( 3 2 5 . 2 ) , m g / 1

I t r a c e - N ( 3 5 3 . 2 ) , m g / 1
O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 )
S u l f a t e a s S 0 4 ( 3 7 5 . 4 ) , m g / 1
T o t a l Organic Carbon ( 4 1 5 . 1 )

M e t h o d s : E P A S W - 3 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

001210



J U L - 1 3 - 2 0 0 0 15:16 S T L S f l U f l M N f l H L f l B S 912 352 0165 P . 2 6 / 2 7

S a v a n n a hL a b o r a t o r i e s 5102 LaRoche Avenue • Savannah. G A 3 1 4 Q 4 • @ 12) 354-7858 • Fax ff 12) 352-0165 • www.stlsavlab.com
L O G N O : S O - 3 C S 0 8

Rece ived: 06 JUL 00
R e p o r t e d : 13 JOL 00M r . J i m Zubrow

K e y Environmental , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N O . : H A R P S 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0

Requisi t ion: H A R P & 0 0 5 5 2 - 0920 -0600

LOG NO

P r o j e c t : S C 3 0 3 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d B y : C l i e n t

C o d e : 145600713
REPORT OF R E S U L T S Page 10

D A T S /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 8 - 4 M a t r i x S p i k e % Recovery ( M W - 2 5 )
S C B 0 8 - 5 M a t r i x S p i k e D u p l i c a t e % Recovery
P A R A M E T E R

H a l o g e n a r e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, *
E t h y i b e n z e n e , *
T o l u e n e , %

^ o - X y l e n e , %
^ n & p - X y l e n e , %

S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

( M W - 2 5 )

S C B 0 3 - 4

105 %
105 %
105 %
100 %
100 %

90 %
1

0 7 . 0 7 . 0 0
1D0707

S C 3 0 8 - 5

110 %
105 %•
105 %
100 %

98 %
90 %

1
07.07.00

1D0707

S C B 0 3
S C 3 0 8

001211



J U L - 1 3 - 2 0 0 0 15:20 S T L S f i U f t N N R H LRBS 912 352 0165 P . 2 7 / 2 7

5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 • www.sdsavlah.com
L O G N O : S O - S C 3 0 8

Rece iv ed: 06 JCTL 00
R e p o r t e d : 13 JUL oo

M r . J i m Zubrcw
K e y Env ironmen ta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : H A R P S 0 0 5 2 2 - 0 9 2 0 - 0 6 0 0
R e q u i s i t i o n : H A R P # 0 0 5 5 2 - 0 9 2 0 - 0 6 0 0

LOG NO

P r o j e c t : S C B 0 8 / B E A Z E R S O U T H C A L V A L C A D E
S a m p l e d By: C l i e n c

C o d e : 1 4 S S 0 0 7 1 3
REPORT OF RESULTS P a g e 11

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C 3 0 8 - 4 M a t r i x S p i k e % Recovery ( M W - 2 5 )
S C 3 0 3 - 5 M a t r i x S p i k e D u p l i c a t e % Recovery ( M W - 2 5 )

S C B 0 3
S C B 0 8

P A R A M E T E R S C B 0 8 - 4 S C B 0 3 - 5

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l ene , u g / 1
A c e n a p h t h y l e n e , u g / 1
Acenaphthene , u g / 1

^ F l u o r e n e , u g / 1
J p h e n a n t h r e n e , u g / 1

A n t h r a c e n e , u g / 1
J l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
Chrys ene , u g / 1
Benzo ( a ) anthracene, u g / 1
Benao ( b ) f luoranthene , u g / 1
Benzc (k) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o (1, 2 , 3 - c d j p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l a n e , u g / 1
2 - M e c h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B ?
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

76 %
37 V
85 %
86 %
37 %
86 fr
85 *
35 %
85 %
81 %
71 %
90 %
75 %
33 %
84 %•
84 %
80 %
86 *
74 %
60 %

1
07 .12 .00
07.13 .00

0712A

74 %•
86 %
84 %
85 %
86 %
84 %
84 V
36 %
87 %
82 %
75 %
93 %
77 %
91 %
37 %
87 %
77 %
86 %
74 %
60 %

1
07.12.00
07.13 .00

0712A

ig i e ' R i m e r s k i r k , P r o j e c t Manager
Vx

T O T f t L P . 2 7
001212



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Rece ived: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y Environmental , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 1

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R S O L I D / S E M I S O L I D T I M E S A M P L E D S D G #

S C B 0 1 - 1 M e t h o d Blank
S C B 0 1 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 1 - 3 L C S Accuracy C o n t r o l L i m i t ( % R )

S C B 0 1
S C B O l
S C B 0 1

P A R A M E T E R S C B 0 1 - 1 S C B 0 1 - 2 S C B 0 1 - 3
T o t a l Organic Carbon

D i l u t i o n F a c t o r
P r e p Date

a l y s i s Date
atch I D

( 9 0 6 0 ) , m g / k g d w 100U
1.0

1 2 . 2 3 . 9 9
1 2 . 2 3 . 9 9

1 2 2 3 X

90 %
1.0

1 2 . 2 3 . 9 9
1 2 . 2 3 . 9 9

1 2 2 3 X

60-140 %

001213



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Rece ived: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 2

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 4 M e t h o d Blank
S C B 0 1 - 5 Lab C o n t r o l S t a n d a r d % Recovery
S C B O l - 6 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 1 - 9 M e t h o d Blank
S C B 0 1 - 1 0 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

P A R A M E T E R S C B 0 1 - 4 S C B 0 1 - 5 S C B O l - 6 S C B 0 1 - 9 S C B 0 1 - 1 0

H a l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )

' ' B e n z e n e , u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

1 . OU
3. .OU
l . O U
l . O U
l . O U

107 %

105 %
95 %

105 %
110 %
115 %
107 %

4 8 - 1 5 2 %
54-125 %
6 2 - 1 3 3 %
5 4 - 1 2 8 %
5 4 - 1 2 5 %
70-130 %

1.0
1 2 . 0 9 . 9 9

2 D 1 2 0 9

1.0
12 .10 .99

2 D 1 2 0 9

l . O U
l . O U
l . O U
l . O U
l . O U
87 %

105 %
100 %
105 %
110 %
113 %

90 %

1.0
12.10 .99

1D1210

1.0
1 2 . 1 0 . 9 9

1D1210

001214



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF RESULTS Page 3

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 4 Method Blank
S C B 0 1 - 5 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 1 - 6 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 1 - 9 M e t h o d Blank
S C B 0 1 - 1 0 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

P A R A M E T E R S C B 0 1 - 4 S C B 0 1 - 5 S C B 0 1 - 6 S C B 0 1 - 9 S C B 0 1 - 1 0

S e m i v o l a t i l e Organics ( 8 2 7 0 )
k N a p h t h a l e n e , u g / 1

A c e n a p h t h y 1 ene , ug/1
A c e n a p h t h e n e , ug/1
F l u o r e n e , u g / 1
P h e n a n t h r e n e , u g / 1
Anthrac ene , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
Chrysene , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f l uoranthene , ug/1
Benzo (k) f luoranthene , ug/1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

34 %

74 %
81 %
77 %
79 %
83 %
81 %
85 %
88 %
87 %
83 %
71 %
79 %
71 %
78 %
78 %
82 %
77 %
86 %

41-130 %
41-121 %
3 6 - 1 2 1 %
50-124 %
5 0 - 1 2 1 %
4 5 - 1 2 6 %
41-129 %
3 1 - 1 3 9 %
44-128 %
3 3 - 1 3 6 %
3 3 - 1 3 2 %
33-150 %
4 5 - 1 2 0 %
37-140 %
33-143 %
28-146 %
43-130 %
36-124 %

- - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - -
- - - - - -
. . -
- - - - - -
- - - - - -
...
- - - - - -
. - . ...
- - - - - -
- - - - - -
... ...
- - - - - -

001215



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 - www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 5 7 0 0 1 1 8
REPORT OF R E S U L T S Page 4

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 4 M e t h o d Blank
S C B 0 1 - 5 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 1 - 6 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 1 - 9 M e t h o d Blank
S C B 0 1 - 1 0 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

P A R A M E T E R S C B 0 1 - 4 S C B 0 1 - 5 S C B 0 1 - 6 S C B 0 1 - 9 S C B 0 1 - 1 0

S u r r o g a t e - N B Z
u r r o g a t e - T P H

D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

80 %
94 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1 1 . O U
D i l u t i o n F a c t o r 1 . 0
P r e p Date 12 .17 .99
A n a l y s i s Date 1 2 . 1 7 . 9 9
Batch I D 1217A

82 %
84 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A
99 %

1.0
1 2 . 1 7 . 9 9
12 .17 .99

1217A

34-130 %
14-148 %

80-120 %

C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

l. OU
l . Q

1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1209B

111 %
1.0

1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1209B

85-115

001216



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax ( 9 1 2 ) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 5

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 4 M e t h o d Blank
S C B 0 1 - 5 Lab Control
S C B 0 1 - 6 L C S Accuracy
S C B 0 1 - 9 M e t h o d Blank
S C B 0 1 - 1 0 Lab Control
P A R A M E T E R

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
1 D i l u t i o n F a c t o r
" P r e p Date

A n a l y s i s Date
Batch I D

S t a n d a r d % Recovery
Contro l L i m i t ( % R )

S t a n d a r d % Fie co very
S C B O l - 4 S C B 0 1 - 5 S C B 0 1 - 6

0 . 0 5 0 U
1.0

1 2 . 0 7 . 9 9 12
1 2 . 0 7 . 9 9 12

1213A

S u l f a t e as SO4 ( 3 7 5 . 4 ) , m g / 1 5 . OU
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

D i s s o l v e d G a s e s
M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

1.0
1 2 . 1 4 . 9 9 12
1 2 . 1 4 . 9 9 12

1214A

47U
2 6 0 0 U

1.0
1 2 . 2 0 . 9 9 12

2 C 1 2 2 0

91 % 80-120 %
1.0

.07 .99

.07.99
1213A

80 % 7 5 - 1 2 5 %
1.0

.14.99

.14.99
1214A ---

113 % 75-125 %
84 % 7 5 - 1 2 5 %

1.0
. 2 0 . 9 9
2 C 1 2 2 0

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

S C B 0 1 - 9 S C B 0 1 - 1 0

... ...
- -- - - -
... ...
- - -

- - - - - -
... ...
... ...
- - - _ _ -

... ...
- - - - - -
... ...
- - - -- -
... . . _

001217



3102 LaRoche Avenue • Savannah, GA 31404 • ( 9 1 2 ) 354-7838 • Fax ( 9 1 2 ) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 6

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 4 M e t h o d Blank
S C B 0 1 - 5 L a b C o n t r o l
S C B 0 1 - 6 L C S Accuracy
S C B 0 1 - 9 Method Blank
S C B 0 1 - 1 0 L a b C o n t r o l
P A R A M E T E R

S t a n d a r d % Recovery-
C o n t r o l L i m i t ( % R )

S t a n d a r d % Recovery
S C B O l - 4 S C B 0 1 - 5 S C B 0 1 - 6

A l k a l i n i t y (to pH 4 . 5 ) as 1 . OU

^
CaC02 ( 3 1 0 . 1 ) , m g / 1
i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

1.0
1 2 . 0 7 . 9 9 12
1 2 . 0 7 . 9 9 12

1207A

Chemica l Oxygen Demand ( 4 1 0 . 1 ) , m g / 1 2 0 U
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

1.0
1 2 . 1 0 . 9 9 12
1 2 . 1 3 . 9 9 12

1210A

97 % 80-120 %

1.0 ---
. 0 7 . 9 9
. 0 7 . 9 9

1207A ---

78 % 60-140 %
1.0

.10.99

.13.99
1210A ---

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

S C B 0 1 - 9 S C B 0 1 - 1 0

- - - - - -
- - -
- - - - - -
- - -

- - - - - -
... ...
- - - - - -
- - - - - -

Biochemical Oxygen Demand 2 . O U 95 %
( 5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1

P r e p Date 1 2 . 0 7 . 9 9 1 2 . 0 7 . 9 9
A n a l y s i s Date 1 2 . 0 7 . 9 9 1 2 . 0 7 . 9 9
Batch ID 1207A 1207A

85-115

001218



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 7

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 4 M e t h o d Blank
S C B O l - 5 L a b C o n t r o l S t a n d a r d % Fie cove ry
S C B 0 1 - 6 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 1 - 9 M e t h o d Blank
S C B 0 1 - 1 0 Lab C o n t r o l S t a n d a r d % Recovery
P A R A M E T E R S C B 0 1 - 4 S C B O l - 5 S C B 0 1 - 6

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
| D i l u t i o n F a c t o r

P r e p Date 12
A n a l y s i s Date 12
Batch I D

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
Manganes e ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date 12
A n a l y s i s Date 01
Batch ID

I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date 12
A n a l y s i s Date 01
Batch ID

0 . 0 3 0 U
1.0

. 0 9 . 9 9 12

. 0 9 . 9 9 12
1 2 0 9 A

10U
1.0

. 3 1 . 9 9 12

.03.00 01
12311

S O U
1.0

. 3 1 . 9 9 12

.03.00 01
12311

101 % 85-115 %
1.0

. 0 9 . 9 9 ---

. 0 9 . 9 9 ---
1 2 0 9 A ---

125 % 7 5 - 1 2 5 %
1.0

.31 .99 ---

.03.00 ---
12311

123 % 7 5 - 1 2 5 %
1.0 ---

. 3 1 . 9 9

.03.00
12311

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

S C B 0 1 - 9 S C B 0 1 - 1 0

... ...
_ _ . ...
... ...
- - -

- - - - --
... ...
. . - ...
-- -
- - -

-- -
- - - - - -... ...
... ...
... ...

001219



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 8

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 4 M e t h o d Blan
S C B 0 1 - 5 L a b C o n t r o l
S C B 0 1 - 6 L C S Accurac
S C B 0 1 - 9 M e t h o d Blan
S C B 0 1 - 1 0 L a b C o n t r o l
P A R A M E T E R

Drtho- P h o s p h a t e -P ( 3 6 5 .
• ) i l u t i o n F a c t o r
t r ep D a t e

A n a l y s i s Date
Batch I D

k
S t a n d a r d % Recovery

y C o n t r o l L i m i t ( % R )
k

S t a n d a r d % Recovery
S C B O l - 4

2 ) , m g / 1 0 . 0 5 0 U
1.0

1 2 . 0 8 . 9 9
1 2 . 0 8 . 9 9

1208A

S C B 0 1 - 5 S C B 0 1 - 6

103 % 90-110 %
1.0

1 2 . 0 8 . 9 9
1 2 . 0 8 . 9 9

1208A

S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1
S C B 0 1

S C B 0 1 - 9 S C B 0 1 - 1 0

... ...

001220



LOG NO

5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c . C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 155700118
REPORT OF RESULTS Page 9

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 1 1 M e t h o d Blank
S C B 0 1 - 1 2 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 1
S C B 0 1

P A R A M E T E R S C B 0 1 - 1 1 S C B 0 1 - 1 2

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

S e m i v o l a t i l e Organic s ( 8 2 7 0 )
T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1
C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
S u l f a t e a s S O 4 ( 3 7 5 . 4 ) , m g / 1
D i s s o l v e d Gase s
A l k a l i n i t y ( t o p H 4 . 5 ) a s CaCO3 ( 3 1 0 . 1 )

l . O U
l . O U
l . O U
l . O U
l . O U
93 %

1.0
1 2 . 1 3 . 9 9

1D1213A

100 %
95 %

100 %
110 %
110 %

97 %
1.0

12.13 .99
1D1213A

001221



5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 155700118
REPORT OF RESULTS Page 10

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 1 1 M e t h o d Blank
S C B 0 1 - 1 2 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 1
S C B 0 1

P A R A M E T E R

Chemica l Oxygen Demand ( 4 1 0 . 1 )
Biochemical Oxygen Demand ( 5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B )

onia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
Manganes e ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1

S C B O l - l l S C B 0 1 - 1 2

001222



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 11

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 7 M a t r i x S p i k e % Recovery ( D P N - T N 2 - 1 2 0 7 9 9 )
S C B 0 1 - 8 M a t r i x S p i k e D u p l i c a t e % Recovery

( D P N - T N 2 - 1 2 0 7 9 9 )

S C B 0 1
S C B 0 1

P A R A M E T E R S C B 0 1 - 7 S C B 0 1 - 8
H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )

Benzene, %
E t h y l b e n z e n e , %

^Toluene , %
B o - X y l e n e , %

m & p - X y l e n e , %
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

102 %
110 %
102 %
115 %
121 %

87 %
2.0

1 2 . 1 3 . 9 9
1 D 1 2 1 3 A

100 %
100 %

99 %
115 %
112 %

87 %
2.0

1 2 . 1 3 . 9 9
1D1213A

001223



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0165 • www.sdsavlab.com
L O G N O : S 9 - S C B 0 1

Received: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF R E S U L T S Page 12

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 7 M a t r i x S p i k e % Recovery ( D P N - T N 2 - 1 2 0 7 9 9 )
S C B 0 1 - 8 M a t r i x S p i k e D u p l i c a t e % Recovery

( D P N - T N 2 - 1 2 0 7 9 9 )

S C B 0 1
S C B 0 1

P A R A M E T E R S C B 0 1 - 7 S C B 0 1 - 8

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1

K X c e n a p h t h e n e , ug /1
^ F l u o r e n e , u g / 1

P h e n a n t h r e n e , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , ug /1
Pyrene, u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo (b) f luoranthene , ug/1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene , u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - TPH
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

0 %Y
65 %
40 %

23 %Y
18 %Y
36 %Y
34 %Y
32 %Y
29 %Y
29 %Y
26 %Y
21 %Y
23 %Y
29 %Y
28 %Y
26 %Y
20 %Y

74 %
60 %
22 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

%Y
64 %

100 %
63 %

46 %Y
40 %Y

41 %
40 %

35 %Y
36 %

30 %Y
27 %Y
27 %Y
27 %Y
28 %Y
28 %Y

150 %Y
74 %
88 %
16 %

1.0
1 2 . 1 0 . 9 9
1 2 . 1 5 . 9 9

1210A

001224



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 1

Rece ived: 07 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 155700118
REPORT OF RESULTS Page 13

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 1 - 7 M a t r i x S p i k e % Recovery ( D P N - T N 2 - 1 2 0 7 9 9 )
S C B 0 1 - 8 M a t r i x S p i k e D u p l i c a t e % Recovery

( D P N - T N 2 - 1 2 0 7 9 9 )

S C B 0 1
S C B 0 1

P A R A M E T E R S C B 0 1 - 7 S C B 0 1 - 8

A n g i e W e i m e r s k i r k , P r o j e c t Manager

001225



S a v a n n a hL a b o r a t o r i e s
at 8*V»m Tr»nt L*Wvilon« Inc. 3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax ( 9 1 2 ) 332-0165 • www.stlsavlab.com

L O G N O : S 9 - S C B 0 2
Rece iv ed: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF R E S U L T S Page 1

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R S O L I D / S E M I S O L I D T I M E S A M P L E D S D G #

S C B 0 2 - 1 M e t h o d Blank
S C B 0 2 - 2 Lab Control S t a n d a r d % Recovery
S C B 0 2 - 3 L C S Accuracy C o n t r o l L i m i t ( % R )

S C B 0 2
S C B 0 2
S C B 0 2

P A R A M E T E R S C B 0 2 - 1 S C B 0 2 - 2 S C B 0 2 - 3

T o t a l Organic Carbon
D i l u t i o n F a c t o r
P r e p Date

I A n a l y s i s Date
Batch I D

( 9 0 6 0 ) , m g / k g c l w 100U
1.0

1 2 . 2 3 . 9 9
1 2 . 2 3 . 9 9

1 2 2 3 X

90 %
1.0

1 2 . 2 3 . 9 9
1 2 . 2 3 . 9 9

1 2 2 3 X

60-140 %

001226



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 - Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 2

Received: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF R E S U L T S Page 2

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 2 - 4 M e t h o d Blank
S C B 0 2 - 5 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 2 - 6 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 2 - 7 M e t h o d Blank
S C B 0 2 - 8 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

P A R A M E T E R S C B 0 2 - 4 S C B 0 2 - 5 S C B 0 2 - 6 S C B 0 2 - 7 S C B 0 2 - 8

H a l o g e n a t e d and A r o m a t i c
k V o l a t i l e s ( 8 0 2 1 )
l e n z e n e , u g / 1

E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

.OU

.OU

.OU

.OU

. O U
100 %

1.0
1 2 . 1 4 . 9 9

1D1214

100 %
100 %
105 %
110 %
113 %
100 %

1.0
12.14 .99

1D1214

4 8 - 1 5 2 %
5 4 - 1 2 5 %
6 2 - 1 3 3 %
5 4 - 1 2 8 %
5 4 - 1 2 5 %
70-130 %

l . O U
l . O U
l . O U
l . O U
l . O U

107 %
1.0

1 2 . 1 5 . 9 9
1D1215

105 %
100 %
105 %
110 %
113 %
103 %

1.0
1 2 . 1 5 . 9 9

1D1215

001227



S a v a n n a hL a b o r a t o r i e s
yi at S*v«m Trent LWoratonM. Ir 5102 LaRoche Avenue • Savannah, G A 3 1 4 0 4 • (912)334-7838 • Fax (912) 332-0165 • www.stlsavlab.com

L O G N O : S 9 - S C B 0 2
Rece ived: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF RESULTS Page 3

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G t t

S C B 0 2 - 4 M e t h o d Blank
S C B 0 2 - 5 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 2 - 6 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 2 - 7 M e t h o d Blank
S C B 0 2 - 8 Lab Control S t a n d a r d % Recovery

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

P A R A M E T E R S C B 0 2 - 4 S C B 0 2 - 5 S C B 0 2 - 6 S C B 0 2 - 7 S C B 0 2 - 8
S e m i v o l a t i l e Organics ( 8 2 7 0 )
^ N a p h t h a l e n e , u g / 1
™ A c e n a p h t h y l e n e , u g / 1

A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) pyr ene , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) pyr ene , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

92 %

72 %
87 %
81 %
83 %
83 %
83 %
86 %
88 %
86 %
88 %
86 %
78 %
83 %
83 %
80 %
81 %
78 %
90 %

41-130 %
41-121 %
3 6 - 1 2 1 %
50-124 %
5 0 - 1 2 1 %
4 5 - 1 2 6 %
41-129 %
3 1 - 1 3 9 %
44-128 %
3 3 - 1 3 6 %
3 3 - 1 3 2 %
33-150 %
45-120 %
37-140 %
33-143 %
28-146 %
43-130 %
3 6 - 1 2 4 %

10U
10U
10U
10U
10U
10U
10U
10U

2 . 9 J
2 . 3 J
4 . 5 J
2 . 1 J
3 . 5 J
3 . 4 J
3 . 1 J
4 . 6 J

10U
92 %

76 %
95 %
91 %
91 %
92 %
92 %

100 %
86 %
86 %
85 %
94 %
90 %
90 %
88 %
93 %

105 %
87 %
94 %

001228



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 2

Received: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF R E S U L T S Page 4

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 2 - 4
S C B 0 2 - 5
S C B 0 2 - 6
S C B 0 2 - 7
S C B 0 2 - 8

M e t h o d Blank
Lab Control S t a n d a r d
L C S Accuracy C o n t r o l
M e t h o d Blank
Lab C o n t r o l S t a n d a r d

% Recovery
L i m i t ( % R )
% Recovery

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

P A R A M E T E R S C B 0 2 - 4 S C B 0 2 - 5 S C B 0 2 - 6 S C B 0 2 - 7

D i s s o l v e d G a s e s
M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

Biochemical Oxygen Demand
( 5 Day) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1

P r e p Date
A n a l y s i s Date
Batch I D

47U
2 6 0 0 U

1.0
1 2 . 2 0 . 9 9

2 C 1 2 2 0

113 %
84 %

1.0
1 2 . 2 0 . 9 9

2 C 1 2 2 0

7 5 - 1 2 5 %
7 5 - 1 2 5 %

. . .

2 . 0 U
1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1 2 0 9 A

108 %
1 2 . 0 9 . 9 9
1 2 . 0 9 . 9 9

1209A

85-115 %

S C B 0 2 - 8
S u r r o g a t e - NBZ

|Surroga t e - T P H
' D i l u t i o n F a c t o r

Prep Date
A n a l y s i s Date
Batch I D

100 %
80 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1215G

82 %
76 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 9 . 9 9

1215G

34-130 %
14-148 %

---
...

74 %
80 %

1.0
12.23 .99
1 2 . 2 9 . 9 9

1 2 2 3 A

70 %
78 %

1.0
1 2 . 2 3 . 9 9
1 2 . 2 9 . 9 9

1 2 2 3 A

001229



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0163 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

L O G N O : S 9 - S C B 0 2
Received: 09 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF RESULTS Page 5

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 2 - 4 Method Blank
S C B 0 2 - 5 L a b C o n t r o l S t a n d a r d % Recovery
S C B 0 2 - 6 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 2 - 7 M e t h o d Blank
S C B 0 2 - 8 L a b C o n t r o l
P A R A M E T E R

^ I k a l i n i t y ( t o p H 4 . 5 )
m CaCO3 ( 3 1 0 . 1 ) , m g / 1
^ D i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

C h e m i c a l Oxygen Demand
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

Ammonia ( a s N ) ( 3 5 0 . 1 ) ,
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

S t a n d a r d % Recovery
S C B 0 2 - 4 S C B 0 2 - 5 S C B 0 2 - 6

as 1 . OU
1.0

1 2 . 1 0 . 9 9 12
1 2 . 1 0 . 9 9 12

1210A

( 4 1 0 . 1 ) , m g / 1 2 0 U
1.0

1 2 . 1 0 . 9 9 12
1 2 . 1 3 . 9 9 12

1210B

m g / 1 0 . 0 3 0 U
1.0

1 2 . 1 5 . 9 9 12
1 2 . 1 5 . 9 9 12

1 2 1 5 A

94 % 80-120 %
1.0

.10 .99 ---

. 10 .99 ---
1210A ---

92 % 60-140 %
1.0

.10.99

.13.99 ---
1210B ---

104 % 85-115 %
1.0

. 1 5 . 9 9 ---

.15 .99 ---
1215A ---

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

S C B 0 2 - 7 S C B 0 2 - 8

- - -
- -- - - -
- - - - - -
- - - - - _

- - - - - -
... ...
- - - - - -
- - -

- - - - - -
... ...
- - - - - -... ...

001230



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 2

Received: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c : .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF R E S U L T S Page 6

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 2 - 4 M e t h o d Blank
S C B 0 2 - 5 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 2 - 6 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 2 - 7 M e t h o d Blank
S C B 0 2 - 8 Lab Control S t a n d a r d % Recovery

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

P A R A M E T E R S C B 0 2 - 4 S C B 0 2 - 5 S C B 0 2 - 6 S C B 0 2 - 7 S C B 0 2 - 8

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
.nganese ( D i s s o l v e d ) , u g / 1

i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

C h l o r i d e ( 3 2 5 . 2 ) ,
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

m g / 1

0.47B
1.0

1 2 . 1 3 . 9 9
12.14.99

12131

16B
1.0

1 2 . 1 3 . 9 9
1 2 . 1 4 . 9 9

12131

l . O U
1.0

1 2 . 1 5 . 9 9
12 . 1 5 . 9 9

1 2 1 5 A

107 %
1.0

1 2 . 1 3 . 9 9
12.14 .99

12131

105 %
1.0

1 2 . 1 3 . 9 9
12.14 .99

12131
107 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1215A

7 5 - 1 2 5 %

7 5 - 1 2 5 %

85-115 %

001231



3102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7838 • Fax (912) 332-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 2

Received: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF R E S U L T S Page 7

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 2 - 4 M e t h o d Blank
S C B 0 2 - 5 L a b C o n t r o l S t a n d a r d
S C B 0 2 - 6 L C S Accuracy C o n t r o l
S C B 0 2 - 7 M e t h o d Blank
S C B 0 2 - 8 L a b C o n t r o l S t a n d a r d
P A R A M E T E R

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
• D i l u t i o n F a c t o r
^Prep Date

A n a l y s i s Date
Batch I D

Ortho- P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

S u l f a t e a s S 0 4 ( 3 7 5 . 4 ) , m g / 1
D i l u t i o n F a c t o r

% Recovery
L i m i t ( % R )
% Recovery
S C B 0 2 - 4 S C B 0 2 - 5 S C B 0 2 - 6 S C B 0 2 - 7

0 . 0 5 0 U
1.0

1 2 . 0 9 . 9 9 12 .
1 2 . 0 9 . 9 9 12.

1213C
0 . 0 5 0 U

1.0
1 2 . 0 9 . 9 9 12.
1 2 . 0 9 . 9 9 12 .

1 2 0 9 A

5. OU
1. 0

P r e p Date 1 2 . 1 4 . 9 9 12.
A n a l y s i s Date 1 2 . 1 4 . 9 9 12 .
Batch I D 1214A

82 % 80-120 %
1.0 --- ---

0 9 . 9 9
0 9 . 9 9
1213C --- ---

97 % 90-110%
1.0

0 9 . 9 9 --- ---
0 9 . 9 9
1 2 0 9 A --- ---

80 % 7 5 - 1 2 5 %
1.0 - - -

14 .99 --- ---
14.99
1214A --- ---

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

S C B 0 2 - 8

...

001232
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L O G N O : S 9 - S C B 0 2

Received: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF RESULTS Page 8

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 2 - 4 M e t h o d Blank
S C B 0 2 - 5 L a b C o n t r o l S t a n d a r d
S C B 0 2 - 6 L C S Accuracy C o n t r o l
S C B 0 2 - 7 M e t h o d Blank
S C B 0 2 - 8 L a b C o n t r o l S t a n d a r d
P A R A M E T E R

% Recovery
L i m i t ( % R )
% Recovery
S C B 0 2 - 4

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1 l . O U
• l i l u t i o n F a c t o r
^Prep Date

A n a l y s i s Date
Batch I D

1.0
12 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1 2 2 0 A

S C B 0 2 - 5 S C B 0 2 - 6

98 % 80-120 %
1.0 ---

1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9 ---

1 2 2 0 A ---

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

S C B 0 2 - 7 S C B 0 2 - 8

... ...
- - - - - -
- - - - - -
- - - _ - -

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

001233
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L O G N O : S 9 - S C B 0 2

Received: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF R E S U L T S Page 9

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 2 - 9 M e t h o d Blank
S C B 0 2 - 1 0 M e t h o d Blank
S C B 0 2 - 1 1 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 2 - 1 2 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

P A R A M E T E R S C B 0 2 - 9 S C B 0 2 - 1 0 S C B 0 2 - 1 1 S C B 0 2 - 1 2

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene , u g / 1

f c E t h y l b e n z e n e , u g / 1
^ T o l u e n e , u g / 1

o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1.0

1 2 . 1 3 . 9 9
2D1213

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1.0

1 2 . 1 5 . 9 9
2 D 1 2 1 5

100 %
95 %

105 %
110 %
113 %
107 %

1.0
1 2 . 1 3 . 9 9

2D1213

110 %
105 %
110 %
120 %
120 %
107 %

1.0
1 2 . 1 5 . 9 9

2D1215

S e m i v o l a t i l e Organics ( 8 2 7 0 )
D i s s o l v e d G a s e s
Biochemical Oxygen Demand ( 5 Day) ( 4 0 5 . 1 / 5 2 1 0 B )
A l k a l i n i t y ( t o p H 4 . 5 ) a s CaCO3 ( 3 1 0 . 1 )
Chemi ca l Oxygen Demand ( 4 1 0 . 1 )
Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1

001234
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L O G N O : S 9 - S C B 0 2

Received: 09 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 174000118
REPORT OF R E S U L T S Page 10

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 2 - 9
S C B 0 2 - 1 0
S C B 0 2 - 1 1
S C B 0 2 - 1 2

P A R A M E T E R

Method Blank
M e t h o d Blank
Lab C o n t r o l S t a n d a r d %
Lab C o n t r o l S t a n d a r d %

Recovery
Recovery

S C B 0 2 - 9

S C B 0 2
S C B 0 2
S C B 0 2
S C B 0 2

S C B 0 2 - 1 0 S C B 0 2 - 1 1 S C B 0 2 - 1 2

Mangane s e ( D i s s o l v e d ) ( 6 0 1 0 )
m ( D i s s o l v e d ) ( 6 0 1 0 )

C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1
S u l f a t e a s S O 4 ( 3 7 5 . 4 )
T o t a l Organic Carbon ( 4 1 5 . 1 )

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a.nd E P A 4 0 C F R Part 136.

A n g i e W e i m e r s k i r k , P r o j e c t Manaiger

001235
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M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

L O G N O : S 9 - S C B 0 3
Rece ived: 14 DEC 99
R e p o r t e d : 18 JAN 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 1

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1 M e t h o d Blank
S C B 0 3 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 3 - 3 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 3 - 8 M e t h o d Blank
S C B 0 3 - 9 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

P A R A M E T E R S C B 0 3 - 1 S C B 0 3 - 2 S C B 0 3 - 3 S C B 0 3 - 8 S C B 0 3 - 9
a l o g e n a t e d and A r o m a t i c

V o l a t i l e s ( 8 0 2 1 )
Benzene , u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U

103 %

110 %
105 %
110 %
120 %
120 %
107 %

4 8 - 1 5 2 %
5 4 - 1 2 5 %
6 2 - 1 3 3 %
5 4 - 1 2 8 %
5 4 - 1 2 5 %
70-130 %

l . O U
l . O U
l . O U
l . O U
l . O U

103 %

105 %
100 %
105 %
115 %
115 %
103 %

1.0
1 2 . 1 5 . 9 9

2D1215

1.0
1 2 . 1 5 . 9 9

2 D 1 2 1 5

1.0
1 2 . 1 6 . 9 9

1D1216
1.0

12 .16 .99
1D1216

001236
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L O G N O : S 9 - S C B 0 3

Rece iv ed: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 2

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1 M e t h o d Blank
S C B 0 3 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 3 - 3 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 3 - 8 M e t h o d Blank
S C B 0 3 - 9 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

P A R A M E T E R S C B 0 3 - 1 S C B 0 3 - 2 S C B 0 3 - 3 S C B 0 3 - 8 S C B 0 3 - 9

S e m i v o l a t i l e Organics ( 8 2 7 0 )
^ N a p h t h a l e n e , u g / 1
" A c e n a p h t h y l e n e , u g / 1

A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
P y r e n e , u g / 1
Chrys ene , u g / 1
Benzo ( a ) anthracene , u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

72 %

79 %
94 %
89 %
90 %
87 %
89 %
90 %
86 %
88 %
86 %
76 %

100 %
87 %
78 %
82 %
81 %
85 %
90 %

41-130 %
41-121 %
3 6 - 1 2 1 %
50-124 %
50-121 %
4 5 - 1 2 6 %
41-129 %
31-139 %
44-128 %
33-136 %
3 3 - 1 3 2 %
3 3 - 1 5 0 %
45-120 %
37-140 %
33-143 %
28-146 %
43-130 %
3 6 - 1 2 4 %

10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

76 %

69 %
75 %
72 %
75 %
73 %
71 %
74 %
88 %
75 %
76 %
68 %
68 %
67 %
69 %
72 %
76 %
71 %
78 %

001237
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L O G N O : S 9 - S C B 0 3

Rece ived: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N O . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 3

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1
S C B 0 3 - 2
S C B 0 3 - 3
S C B 0 3 - 8
S C B 0 3 - 9

Method Blank
Lab C o n t r o l S t a n d a r d % Recovery
L C S Accuracy C o n t r o l L i m i t ( % R )
M e t h o d Blank
Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

P A R A M E T E R S C B 0 3 - 1 S C B 0 3 - 2 S C B 0 3 - 3 S C B 0 3 - 8

D i s s o l v e d G a s e s
M e t h a n e , u g / 1
Carbon D i o x i d e , u g / 1
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

Biochemical Oxygen Demand
( 5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1

P r e p D a t e
A n a l y s i s Date
Batch I D

S C B 0 3 - 9
S u r r o g a t e - N B Z
Surroga t e - TPH
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

12
12

74 %
68 %

1.0
. 1 6 . 9 9
. 1 9 . 9 9

1216C

12.
1 2 ,

88 % 3
74 % 1

1.0
. 1 6 . 9 9
. 1 9 . 9 9

1216C

4-130 %
4-148 %...

12
12

...

86 %
86 %

1.0
. 2 1 . 9 9
. 2 7 . 9 9

1221C
12
12

80 %
80 %

1.0
. 2 1 . 9 9
. 2 7 . 9 9

1221C

47U
2 6 0 0 U

1 .0
1 2 . 2 0 . 9 9

2 C 1 2 2 0

113 %
84 %

1 .0
1 2 . 2 1 . 9 9

1 C 1 2 2 0

7 5 - 1 2 5 %
7 5 - 1 2 5 %...

...

47U
2 6 0 0 U

1 .0
1 2 . 2 3 . 9 9

1 C 1 2 2 3

104 %
68 %

1.0
1 2 . 2 3 . 9 9

1 C 1 2 2 3
2 . 0 U 108 % 85-115 % 2 . 0 U 107 %

1 2 . 1 4 . 9 9 1 2 . 1 4 . 9 9 - - - 1 2 . 1 5 . 9 9 1 2 . 1 5 . 9 9
1 2 . 1 4 . 9 9 1 2 . 1 4 . 9 9 - - - 1 2 . 1 5 . 9 9 1 2 . 1 5 . 9 9

1214A 1214A --- 1 2 1 5 A 1215A

001238
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L O G N O : S 9 - S C B 0 3

Rece ived: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 4

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1 M e t h o d Blank
S C B 0 3 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 3 - 3 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 3 - 8 M e t h o d Blank
S C B 0 3 - 9 Lab Contro l S t a n d a r d % Recovery
P A R A M E T E R

A l k a l i n i t y ( t o p H 4 . 5 ) a s
• CaC03 ( 3 1 0 . 1 ) , m g / 1
^ D i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

C h e m i c a l Oxygen Demand ( 4 1 0 . 1 ) ,
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

S C B 0 3 - 1 S C B 0 3 - 2 S C B 0 3 - 3

l . O U
1.0

1 2 . 1 4 . 9 9 12
12 .14 .99 12

1214A

m g / 1 2 0 U
1.0

1 2 . 2 1 . 9 9 12
1 2 . 2 1 . 9 9 12

1221A

0 .030U
1.0

1 2 . 2 2 . 9 9 12
1 2 . 2 2 . 9 9 12

1 2 2 2 A

101 % 80-120 %

1.0
.14.99 ---
.14.99

1214A ---

90 % 60-140 %
1.0

. 2 1 . 9 9 ---

.21 .99
1221A
101 % 85-115 %

1.0
. 2 2 . 9 9
. 2 2 . 9 9

1 2 2 2 A

S C B 0 3 - 8

l . O U
1.0

1 2 . 1 6 . 9 9
12 .16 .99

1216A

20U
1.0

1 2 . 1 7 . 9 9
12 .20 .99

1217B

0 . 0 3 0 U
1.0

1 2 . 2 2 . 9 9
1 2 . 2 2 . 9 9

1 2 2 2 D

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

S C B 0 3 - 9

101 %
1.0

1 2 . 1 6 . 9 9
1 2 . 1 6 . 9 9

1 2 1 6 A

84 %
1.0

1 2 . 1 7 . 9 9
12 .20 .99

1217B

103 %
1.0

1 2 . 2 2 . 9 9
12 .22 .99

1 2 2 2 D

001239



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax ( 9 1 2 ) 352-0165 • www.sdsavlab.com
L O G N O : S 9 - S C B 0 3

Rece iv ed: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 5

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1 M e t h o d Blank
S C B 0 3 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 3 - 3 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 3 - 8 M e t h o d Blank
S C B 0 3 - 9 Lab C o n t r o l S t a n d a r d % Recovery
P A R A M E T E R S C B 0 3 - 1 S C B 0 3 - 2 S C B 0 3 - 3

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
•Manganese ( D i s s o l v e d ) , u g / 1

D i l u t i o n F a c t o r
P r e p Date 12
A n a l y s i s D a t e 12
Batch I D

I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) , u g / 1
D i l u t i o n F a c t o r
P r e p Date 12
A n a l y s i s Date 12
Batch I D

C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date 12
A n a l y s i s Date 12
Batch I D

10U
1.0

. 2 0 . 9 9 12

. 21 .99 12
12201

S O U
1.0

. 2 0 . 9 9 12

. 2 1 . 9 9 12
12201

l . O U
1.0

. 1 5 . 9 9 12

. 1 5 . 9 9 12
1215C

105 % 7 5 - 1 2 5 %
1.0

. 2 0 . 9 9

. 2 1 . 9 9 ---
12201 ---

104 % 7 5 - 1 2 5 %
1.0 ---

.20 .99

. 21 .99
12201
109 % 85-115 %

1.0
. 1 5 . 9 9
.15 .99

1215C

S C B 0 3 - 8

10U
1.0

01 .04 .99
01 .05 .00

0104G

S O U
1.0

0 1 . 0 4 . 9 9
01.05.00

0104G
l . O U

1.0
12 .16 .99
1 2 . 1 6 . 9 9

1216A

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

S C B 0 3 - 9

101 %
1.0

0 1 . 0 4 . 9 9
01 .05 .00

0104G

98 %
1.0

01 .04 .99
0 1 . 0 5 . 0 0

0104G
107 %

1.0
1 2 . 1 6 . 9 9
1 2 . 1 6 . 9 9

1 2 1 6 A

001240



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 352-0165 • www.sdsavlab.com
L O G N O : S 9 - S C B 0 3

Received: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 6

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1 M e t h o d Blank
S C B 0 3 - 2 L a b C o n t r o l
S C B 0 3 - 3 L C S Accuracy
S C B 0 3 - 8 M e t h o d Blank
S C B 0 3 - 9 L a b C o n t r o l
P A R A M E T E R

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
• D i l u t i o n F a c t o r
^Prep Date

A n a l y s i s Date
Batch I D

S t a n d a r d % Recovery
Contro l L i m i t ( % R )

S t a n d a r d % Recovery
S C B 0 3 - 1 S C B 0 3 - 2 S C B 0 3 - 3

0 . 0 5 0 U
1.0

1 2 . 1 4 . 9 9 12
1 2 . 1 4 . 9 9 12

1 2 I S A
Ortho- P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1 0 . 0 5 0 U

D i l u t i o n F a c t o r 1 . 0
P r e p Date
A n a l y s i s Date
Batch I D

1 2 . 1 4 . 9 9 12
1 2 . 1 4 . 9 9 12

1214A

S u l f a t e a s SO4 ( 3 7 5 . 4 ) , m g / 1 5 . OU
D i l u t i o n F a c t o r 1 . 0
P r e p Date
A n a l y s i s Date
Batch I D

1 2 . 2 0 . 9 9 12
1 2 . 2 0 . 9 9 12

1 2 2 0 A

91 % 80-120 %
1.0

.14.99

.14.99 ---
1 2 1 5 A ---
104 % 90-110 %

1.0 ---
.14.99 ---
.14.99 ---

1214A ---

96 % 7 5 - 1 2 5 %
1.0 ---

. 2 0 . 9 9

. 2 0 . 9 9
1 2 2 0 A ---

S C B 0 3 - 8
0 . 0 5 0 U

1.0
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1216B

0 . 0 5 0 U
1.0

1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1 2 1 5 A

5 . 0 U
1.0

1 2 . 2 8 . 9 9
1 2 . 2 8 . 9 9

1 2 2 8 A

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

S C B 0 3 - 9
90 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1216B
94 %

1.0
1 2 . 1 5 . 9 9
1 2 . 1 5 . 9 9

1 2 1 5 A

79 %
1.0

1 2 . 2 8 . 9 9
1 2 . 2 8 . 9 9

1 2 2 8 A

001241



3102 LaRoche Avenue - Savannah, GA 31404 • (912)354-7838 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 3

Rece iv ed: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 7

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1 Method Blank
S C B 0 3 - 2 L a b C o n t r o l
S C B 0 3 - 3 L C S Accuracy
S C B 0 3 - 8 M e t h o d Blank
S C B 0 3 - 9 L a b C o n t r o l
P A R A M E T E R

S t a n d a r d % Recovery
C o n t r o l L i m i t ( % R )

S t a n d a r d % Recovery
S C B 0 3 - 1

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1 1 . OU
•Dilu t i on F a c t o r
^Prep Date

A n a l y s i s Date
Batch I D

1.0
1 2 . 2 0 . 9 9
1 2 . 2 0 . 9 9

1220C

S C B 0 3 - 2 S C B 0 3 - 3

100 % 80-120 %
1.0

1 2 . 2 0 . 9 9 ---
1 2 . 2 0 . 9 9 ---

1220C ---

S C B 0 3 - 8

l . O U
1.0

1 2 . 2 1 . 9 9
1 2 . 2 1 . 9 9

1221C

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

S C B 0 3 - 9
100 %

1.0
1 2 . 2 1 . 9 9
1 2 . 2 1 . 9 9

1221C

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

001242



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 3

Rece ived: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 8

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1 0 M e t h o d Blank
S C B 0 3 - 1 1 Lab Contro l S t a n d a r d % Recovery
S C B 0 3 - 1 2 Method Blank
S C B 0 3 - 1 3 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

P A R A M E T E R S C B 0 3 - 1 0 S C B 0 3 - 1 1 S C B 0 3 - 1 2

S e m i v o l a t i l e Organics ( 8 2 7 0 )

D i s s o l v e d G a s e s
Biochemical Oxygen Demand ( 5 D a y ) ( 4 0 5 . 1 / 5 2 1 0 B )
A l k a l i n i t y ( t o p H 4 . 5 ) a s C a C O S ( 3 1 0 . 1 )

S C B 0 3 - 1 3

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, u g / 1

k t h y l b e n z e n e , u g / 1
o lu ene , u g / 1

o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U

107 %
1.0

1 2 . 2 1 . 9 9
1D1221

100 %
100 %
105 %
115 %
118 %
107 %

1.0
1 2 . 2 1 . 9 9

1D1221

l . O U
l . O U
l . O U
l . O U
l . O U

103 %
1.0

1 2 . 2 1 . 9 9
2 D 1 2 2 1

105 %
100 %
110 %
120 %
123 %
110 %

1.0
1 2 . 2 1 . 9 9

2 D 1 2 2 1

001243



3102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7858 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 3

Received: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 9

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G t t

S C B 0 3 - 1 0 M e t h o d Blank
S C B 0 3 - 1 1 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 3 - 1 2 M e t h o d Blank
S C B 0 3 - 1 3 Lab Control S t a n d a r d % Recovery

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

P A R A M E T E R S C B 0 3 - 1 0 S C B 0 3 - 1 1 S C B 0 3 - 1 2 S C B 0 3 - 1 3

Chemica l Oxygen Demand ( 4 1 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r

rep Date
' A n a l y s i s Date
Batch I D

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
Manganes e ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
C h l o r i d e ( 3 2 5 . 2 ) , m g / 1

D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D

N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 )
S u l f a t e a s S O 4 ( 3 7 5 . 4 )

20U
1.0

1 2 . 1 7 . 9 9
1 2 . 2 0 . 9 9

1217A

88 %
1.0

1 2 . 1 7 . 9 9
1 2 . 2 0 . 9 9

1217A

l . O U
1.0

1 2 . 2 1 . 9 9
1 2 . 2 1 . 9 9

1221A

107 %
1.0

12 . 2 1 . 9 9
1 2 . 2 1 . 9 9

1221A

001244



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 - Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 3

Received: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 10

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 1 0 M e t h o d Blank
S C B 0 3 - 1 1 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 3 - 1 2 M e t h o d Blank
S C B 0 3 - 1 3 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 3
S C B 0 3
S C B 0 3
S C B 0 3

P A R A M E T E R

T o t a l Organic Carbon ( 4 1 5 . 1 )
M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

S C B 0 3 - 1 0 S C B 0 3 - 1 1 S C B 0 3 - 1 2 S C B 0 3 - 1 3

001245



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax ( 9 1 2 ) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 3

Rece ived: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

LOG NO S A M P L E D E S C R I P T I O N

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 11

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 4 Matr ix S p i k e % Recovery
S C B 0 3 - 5 M a t r i x S p i k e D u p l i c a t e ' •
P A R A M E T E R

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s
Benzene, %
E t h y l b e n z e n e , %
T o l u e n e , %

^ o - X y l e n e , %
^ m & p - X y l e n e , %

S u r r o g a t e - a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

( O W 1 0 - 1 2 1 3 9 9 )
%• Recovery ( O W 1 0 - 1 2 1 3 9 9 )

S C B 0 3 - 4

( 8 0 2 1 )
90 %
90 %
88 %

110 %
106 %
100 %

25
1 2 . 1 6 . 9 9

1D1216

S C B 0 3 - 5

90 %
90 %
88 %

106 %
106 %
100 %

25
1 2 . 1 6 . 9 9

1D1216

S C B 0 3
S C B 0 3

001246



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 3

Rece ived: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 12

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 4 M a t r i x S p i k e % Recovery ( O W 1 0 - 1 2 1 3 9 9 )
S C B 0 3 - 5 M a t r i x S p i k e D u p l i c a t e % Recovery ( O W 1 0 - 1 2 1 3 9 9 )

S C B 0 3
S C B 0 3

P A R A M E T E R S C B 0 3 - 4 S C B 0 3 - 5

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e
A c e n a p h t h y l e n e
A c e n a p h t h e n e

1 F l u o r e n e
Phenanthrene
Anthracene
F l u o r a n t h e n e
Pyrene
Chrysene
Benzo ( a ) anthracene
Benzo (b) f luoranthene
Benzo (k) f luoranthene
Benzo ( a ) pyrene
I n d e n o ( 1 , 2 , 3 - c d ) pyrene
Dibenzo (a, h) anthracene
Benzo ( g , h , i ) p e r y l e n e
2 - M e t h y l n a p h t h a l e n e
S u r r o g a t e - 2 F B P
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

X
88 %

X
X
X
X
X
X
X

46 %
64 %
51 %
51 %
53 %
49 %
50 %

X
90 %
98 %
30 %
10.0

1 2 . 1 6 . 9 9
1 2 . 2 3 . 9 9

1216C

X
X

60 %
70 %

X
80 %

X
70 %
92 %
86 %
90 %
74 %
90 %
72 %
74 %
75 %

100 %
82 %

102 %
32 %
10.0

1 2 . 1 6 . 9 9
1 2 . 2 3 . 9 9

1216C

001247



5102 LaRoche Avenue • Savannah, GA 31404 • (912)334-7838 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 3

Rece ived: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 131600118
REPORT OF RESULTS Page 13

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 6 M a t r i x S p i k e % Recovery ( O W 0 2 - 1 2 1 4 9 9 )
S C B 0 3 - 7 M a t r i x S p i k e D u p l i c a t e % Recovery ( O W 0 2
P A R A M E T E R

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, %
E t h y l b e n z e n e , %
T o l u e n e , %

f c p - X y l e n e , %
P n & p - X y l e n e , %

S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch ID

- 1 2 1 4 9 9 )
S C B 0 3 - 6

94 %
85 %
91 %

115 %
119 %
100 %

5
1 2 . 2 1 . 9 9

2D1221

S C B 0 3 - 7

94 %
95 %
91 %

105 %
114 %
100 %

1.0
1 2 . 2 1 . 9 9

2D1221

S C B 0 3
S C B 0 3

001248



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - S C B 0 3

Rece ived: 14 DEC 99
R e p o r t e d : 18 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 131600118
REPORT OF R E S U L T S Page 14

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 3 - 6 M a t r i x S p i k e % Recovery ( O W 0 2 - 1 2 1 4 9 9 )
S C B 0 3 - 7 M a t r i x S p i k e D u p l i c a t e % Recovery ( O W 0 2 - 1 2 1 4 9 9 )

S C B 0 3
S C B 0 3

P A R A M E T E R S C B 0 3 - 6 S C B 0 3 - 7

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e
A c e n a p h t h y l e n e
A c e n a p h t h e n e

f c p l u o r e n e
F P h e n a n t h r e n e

A n t h r a c e n e
F l u o r a n t h e n e
Pyrene
Chrysene
Benzo ( a ) anthracene
Benzo ( b ) f luoranthene
Benzo (k) f luoranthene
Benzo ( a ) pyrene
I n d e n o ( 1 , 2 , 3 - cd) pyrene
Dibenzo ( a , h ) anthracene
Benzo ( g , h , i ) p e r y l e n e
2 - M e t h y l n a p h t h a l e n e
S u r r o g a t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

X
63 %
60 %
60 %
50 %
57 %
64 %
59 %
64 %
65 %
54 %
60 %
55 %
56 %
55 %
57 %

X
58 %
38 %
24 %

1.0
1 2 . 2 1 . 9 9
1 2 . 2 7 . 9 9

1221C

60 %
58 %

X
X
X

56 %
54 %
53 %
64 %
65 %
55 %
63 %
58 %
64 %
61 %
63 %

X
52 %
36 %
24 %

1.0
1 2 . 2 1 . 9 9
1 2 . 2 7 . 9 9

1221C

X = MS/MSD % recovery o u t s i d e advi sory l i m i t s .

i m e r s k i r k , P r o j e c t Manager

001249



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0163 • www.stlsavlab.com
L O G N O : S 9 - 1 8 5 0 3 A

Received: 16 DEC 99
M r . J e f f H a l e
K e y Environmental , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 15490024
REPORT OF RESULTS Page 2

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R S O L I D / S E M I S O L I D T I M E S A M P L E D S D G #

1 8 5 0 3 A - 5 M e t h o d Blank
P A R A M E T E R

S C B 0 6

1 8 5 0 3 A - 5
S e m i v o l a t i l e Organics ( 8 2 7 0 )

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I .

X = Because the s a m p l e was d i l u t e d pr i or to a n a l y s i s , surrogate
recoveries are not r e p o r t e d .

J k / xA n g i e W e / i m e r s k i r k , P r o j e c t Manager

001250



S a v a n n a hi b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 - Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 5 0 3

Rece ived: 16 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 151600119
REPORT OF RESULTS Page 3

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R S O L I D / S E M I S O L I D T I M E S A M P L E D S D G #

1 8 5 0 3 - 5 M e t h o d Blank
18503-6 Lab Contro l S t a n d a r d % Recover
1 8 5 0 3 - 7 M e t h o d Blank
1 8 5 0 3 - 8 Lab C o n t r o l S t a n d a r d % Recover
P A R A M E T E R

H a l o g e n a t e d a n d Aromat i c V o l a t i l e s ( 8 0 2 1 )
^Benzene, u g / k g
R l t h y l b e n z e n e , u g / k g

T o l u e n e , u g / k g
o - X y l e n e , u g / k g
m & p - X y l e n e , u g / k g
S u r r o g a t e - a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

T
•y

1 8 5 0 3 - 5

200U
200U
200U
200U
200U

115 %
1.0

1 2 . 2 7 . 9 9
1 A 1 2 2 7

1 8 5 0 3 - 6

98 %
90 %
90 %

115 %
99 %

105 %
1.0

1 2 . 2 8 . 9 9
1 A 1 2 2 8

1 8 5 0 3 - 7

200U
200U
200U
200U
200U

105 %
1.0

1 2 . 2 8 . 9 9
1 A 1 2 2 8

S C B 0 4
S C B 0 4
S C B 0 4
S C B 0 4

1 8 5 0 3 - 8

100 %
95 %
95 %

125 %
108 %
110 %

1.0
1 2 . 2 7 . 9 9

1A1227

001251



L a b o r a t o r i e s 5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 - Fax (912) 332-0165 • www.stlsavlab.com
LOG NO: SB-18503

Received: 16 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 151600119
REPORT OF R E S U L T S Page 4

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R S O L I D / S E M I S O L I D T I M E S A M P L E D S D G #

1 8 5 0 3 - 5 M e t h o d Blank
18503-6 Lab C o n t r o l S t a n d a r d % Recovery
18503-7 M e t h o d Blank
1 8 5 0 3 - 8 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 4
S C B 0 4
S C B 0 4
S C B 0 4

P A R A M E T E R 1 8 5 0 3 - 5 18503-6 18503-7 1 8 5 0 3 - 8

S e m i v o l a t i l e Organics ( 8 2 7 0 )
N a p h t h a l e n e , u g / k g

k A c e n a p h t h y l e n e , u g / k g
j A c e n a p h t h e n e , u g / k g

F l u o r e n e , u g / k g
Phenanthrene , u g / k g
A n t h r a c e n e , u g / k g
F l u o r a n t h e n e , u g / k g
Pyrene , u g / k g
C h r y s e n e , u g / k g
Benzo ( a ) anthracene , u g / k g
Benzo (b) f luoranthene , u g / k g
Benzo ( k ) f l u oran th ene , u g / k g
Benzo ( a ) p y r e n e , u g / k g
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / k g
D i b e n z o ( a , h ) anthracene, u g / k g
Benzo ( g , h , i ) p e r y l e n e , u g / k g
2 - M e t h y l n a p h t h a l e n e , u g / k g
S u r r o g a t e - 2 FBP
S u r r o g a t e - NBZ
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Dat e
Batch I D

9 9 0 0 0 U * ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
99000U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U --- ---
9 9 0 0 0 U
9 9 0 0 0 U --- ---
99000U
9 9 0 0 0 U --- ---

X --- ---
X --- ---
X - - -

1.0 --- ---
1 2 . 2 8 . 9 9
01.07.00 --- ---

1228E --- ---

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

- - -
...

001252



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 - Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S 9 - 1 8 5 0 3

Received: 16 DEC 99
R e p o r t e d : 19 JAN 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
200 Arch S t r e e t
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 3 2 1 5 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 151600119
REPORT OF R E S U L T S Page 5

D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R S O L I D / S E M I S O L I D T I M E S A M P L E D S D G #

1 8 5 0 3 - 5
1 8 5 0 3 - 6
1 8 5 0 3 - 7
1 8 5 0 3 - 8
P A R A M E T E R

M e t h o d Blank
Lab C o n t r o l S t a n d a r d
M e t h o d Blank
Lab C o n t r o l S t a n d a r d

% Recovery
% Recovery

1 8 5 0 3 - 5

S C B 0 4
S C B 0 4
S C B 0 4
S C B 0 4

18503-6 1 8 5 0 3 - 7 18503-8

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I .

X = Because the s a m p l e was d i l u t e d p r i o r to a n a l y s i s , surrogate
recoveriesare not r e p o r t e d .

A n g i e W e l i m e r s k i r k , P r o j e c t Manager

001253



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

L O G N O : S O - S C B 0 7
Rece ived: 12 APR 00
R e p o r t e d : 11 MAY 00

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 1 5 3 3 0 0 5 1 1
REPORT OF R E S U L T S Page 1

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1 M e t h o d Blank
S C B 0 7 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 7 - 3 L C S Accuracy C o n t r o l L i m i t ( % R )
S C B 0 7 - 6 M e t h o d Blank
S C B 0 7 - 7 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 1 S C B 0 7 - 2 S C B 0 7 - 3 S C B 0 7 - 6 S C B 0 7 - 7

j a l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )

Benzene, u g / 1
E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U

100 %

110 %
110 %
110 %
100 %
110 %
107 %

4 8 - 1 5 2 %
5 4 - 1 2 5 %
6 2 - 1 3 3 %
54-128 %
54-125 %
70-130 %

l . O U
l . O U
l . O U

0 . 3 8 J
l . O U
87 %

100 %
95 %

100 %
78 %
92 %
87 %

04.14.00
1B0414

04 .14.00
1B0414

04.24.00
1D0424

04.24.00
1D0424

001254



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com
LOG NO: S O - S C B 0 7

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 2

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1 M e t h o d Blank
S C B 0 7 - 2 Lab Control S t a n d a r d % Recovery
S C B 0 7 - 3 L C S Accuracy Contro l L i m i t ( % R )
S C B 0 7 - 6 M e t h o d Blank
S C B 0 7 - 7 Lab Contro l S t a n d a r d % Recovery

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 1 S C B 0 7 - 2 S C B 0 7 - 3 S C B 0 7 - 6 S C B 0 7 - 7

S e m i v o l a t i l e Organics ( 8 2 7 0 )
i N a p h t h a l e n e , u g / 1
" A c e n a p h t h y l e n e , u g / 1

A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthrene , u g / 1
A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
Chrysene, u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo ( b ) f l uoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo (a) pyrene , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) pyrene , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 FBP

10U
0 . 3 9 J

10U
10U

0 . 7 5 J
10U
10U
10U

0 . 9 0 J
0 . 6 1 J
0 . 8 2 J
0 . 7 4 J

1 . 2 J
1 . 2 J

10U
1 . 3 J

10U
88 %

78 %
95 %
90 %
92 %
91 %
89 %
99 %
99 %
99 %
92 %
76 %
99 %
91 %
89 %
87 %
77 %
84 %
92 %

41-130 %
41-121 %
3 6 - 1 2 1 %
50-124 %
50-121 %
4 5 - 1 2 6 %
41-129 %
31-139 %
44-128 %
33-136 %
3 3 - 1 3 2 %
33-150 %
45-120 %
37-140 %
33-143 %
28-146 %
43-130 %
3 6 - 1 2 4 %

10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

76 %

76 %
93 %
89 %
92 %
91 %
89 %

100 %
100 %

88 %
91 %
78 %
98 %
84 %
69 %
83 %
84 %
86 %
84 %

001255



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 7

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 3

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1
S C B 0 7 - 2
S C B 0 7 - 3
S C B 0 7 - 6
S C B 0 7 - 7

Method Blank
Lab C o n t r o l S t a n d a r d
LCS Accuracy Contro l
M e t h o d Blank
Lab Con tro l S t a n d a r d

% Recovery
L i m i t ( % R )

Sr Recovery

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 1 S C B 0 7 - 2 S C B 0 7 - 3 S C B 0 7 - 6 S C B 0 7 - 7

S u r r o g a t e - N B Z
1 S u r r o g a t e - T P H

D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

86 %
92 %

1
04 .14 .00
04.17.00

0414B

82 %
84 %

1
04 .14 .00
04.17.00

0414B

34-130 %
14-148 %

- - -
...

72 %
84 %

1
04.18.00
04.20.00

0418C

76 %
80 %

1
04.18.00
04.20.00

0418C

D i s s o l v e d G a s e s ( S O P A R 3 0 )
Carbon D i o x i d e , u g / 1
M e t h a n e , % REC
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

Biochemical Oxygen Demand
( 5 Day) ( 4 0 5 . 1 / 5 2 1 0 B ) , m g / 1

P r e p Date
A n a l y s i s Date
Batch ID

6 3 0 J
...

1
04.20 .00

1 C 0 4 2 0

81 %
...

1
04.20 .00

1C0420

7 5 - 1 2 5 %
7 5 - 1 2 5 %

1
. . .

2 . 0 U

04.12.00
04.12.00

0412A

99 %
04.12.00
04.12.00

0412A

85-115 %

001256



3102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 332-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 7

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 4

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1 Method Blank
S C B 0 7 - 2 Lab Contro l S t a n d a r d % Recovery
S C B 0 7 - 3 L C S Accuracy Control L i m i t ( % R )
S C B 0 7 - 6 M e t h o d Blank
S C B 0 7 - 7 Lab C o n t r o l S t a n d a r d % Recovery
P A R A M E T E R

A l k a l i n i t y ( t o p H 4 . 5 ) a s
1 CaC03 ( 3 1 0 . 1 ) , m g / 1
" D i l u t i o n F a c t o r

P r e p Date
A n a l y s i s Date
Batch I D

Chemical Oxygen Demand ( 4 1 0 . 1 ) ,
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch ID

Ammonia ( a s N ) ( 3 5 0 . 1 ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch ID

S C B 0 7 - 1 S C B 0 7 - 2 S C B 0 7 - 3 S C B 0 7 - 6

l . O U
1

04 .13 .00 04
0 4 . 1 3 . 0 0 04

0413B
m g / 1 20U

1
04 .19 .00 04
04 .19 .00 04

0419A

0 . 0 3 0 U
1

04.14.00 04
04.14.00 04

0414B

98 % 80-120 %
1 --- ---

.13.00

.13.00 --- ---
0413B --- ---

86 % 60-140 %
1 --- ---

.19.00

.19.00 --- ---
0419A --- ---

109 % 85-115 %
1 --- ---

.14.00 --- ---

.14.00 --- ---
0414B --- ---

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

S C B 0 7 - 7

- - -

- - -
---
...
- - -

...
---
- - -

001257



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 7

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 5

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1 Method Blank
S C B 0 7 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 7 - 3 L C S Accuracy Contro l L i m i t ( % R )
S C B 0 7 - 6 M e t h o d Blank
S C B 0 7 - 7 Lab Control S t a n d a r d % Recovery

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 1 S C B 0 7 - 2 S C B 0 7 - 3 S C B 0 7 - 6 S C B 0 7 - 7

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
Manganese ( D i s s o l v e d ) , m g / 1 0 .010U 101 %
D i l u t i o n F a c t o r 1 1
P r e p Date 0 4 . 1 9 . 0 0 04 .19 .00
A n a l y s i s Date 04 .20 .00 04 .20 .00
Batch ID 04191 04191

7 5 - 1 2 5 %

I r o n ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) , m g / 1
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch ID

C h l o r i d e ( 3 2 5 . 2 ) ,
D i l u t i o n F a c t o r
Prep Date
A n a l y s i s Date
Batch I D

m g / 1

0 . 0 3 6 B
1

04 .19 .00
04. :20.00

04191

100 %
1

04 .19 .00
04 .20 .00

04191
0 . 2 6 B

1
04 .18.00
04 .18.00

0428C

101 %
1

04.18.00
04.18.00

0418C

7 5 - 1 2 5 %

85-115 %

001258



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7838 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 7

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 6

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1 Method Blank
S C B 0 7 - 2 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 7 - 3 L C S Accuracy Control Limi t ( % R )
S C B 0 7 - 6 M e t h o d Blank
S C B 0 7 - 7 Lab C o n t r o l S t a n d a r d % Recovery

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 1 S C B 0 7 - 2 S C B 0 7 - 3 S C B 0 7 - 6 S C B 0 7 - 7
N i t r a t e - N ( 3 5 3 . 2 ) , mg/1
k D i l u t i o n F a c t o r
" Prep Date

A n a l y s i s Date
Batch I D

0.050U
1

04.12.00
04.12.00

0416B

116 % 80-120 %
1 --- --- ---

04.12.00 --- --- ---
04.12.00 --- --- ---

0416B --- --- ---

O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 ) , m g / 1 0 . 0 5 0 U 105 % 90-110 %
D i l u t i o n F a c t o r 1 1
P r e p Date 04 .12 .00 04.12.00 ---
A n a l y s i s Date 04 .12 .00 04.12.00 ---
Batch ID 0412A 0412A ---

S u l f a t e a s S O 4 ( 3 7 5 . 4 ) , m g / 1 5 . O U 1 1 9 % 7 5 - 1 2 5 %
D i l u t i o n F a c t o r 1 1 ---
P r e p Date 0 4 . 2 0 . 0 0 04 .20 .00 ---
A n a l y s i s Date 0 4 . 2 0 . 0 0 04.20.00 ---
Batch ID 0420A 0420A ---

001259



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 7

Received: 12 APR 00
R e p o r t e d : il MAY 00

M r . J e f f H a l e
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C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 7

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1 M e t h o d Blank
S C B 0 7 - 2 L a b Contro l
S C B 0 7 - 3 L C S Accuracy
S C B 0 7 - 6 M e t h o d Blank
S C B 0 7 - 7 Lab Contro l
P A R A M E T E R

S t a n d a r d % Recovery
C o n t r o l L i m i t ( % R )

S t a n d a r d % Recovery
S C B 0 7 - 1

T o t a l Organic Carbon ( 4 1 5 . 1 ) , m g / 1 1 . OU
^Dilu t i on F a c t o r
"prep Date

A n a l y s i s Date
Batch I D

1
04 .14 .00
04 .14.00

0414A

S C B 0 7 - 2 S C B 0 7 - 3
103 % 80-120 %

1 ---
04.14.00 ---
04.14.00 ---

0414A ---

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

S C B 0 7 - 6 S C B 0 7 - 7

- - - - - -
... ...
- - - - - -
- - - - - -

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.
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M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 3 3 0 0 5 1 1
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D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 8 M e t h o d Blank
S C B 0 7 - 9 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 7 - 1 0 M e t h o d Blank
S C B 0 7 - 1 1 Lab C o n t r o l S t a n d a r d % Recovery
S C B 0 7 - 1 2 M e t h o d Blank

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 8 S C B 0 7 - 9 S C B 0 7 - 1 0 S C B 0 7 - 1 1 S C B 0 7 - 1 2

H a l o g e n a t e d and A r o m a t i c
V o l a t i l e s ( 8 0 2 1 )
enzene, u g / 1

E t h y l b e n z e n e , u g / 1
T o l u e n e , u g / 1
o - X y l e n e , u g / 1
m & p - X y l e n e , u g / 1
S u r r o g a t e -

a, a, a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

l . O U
l . O U
l . O U
l . O U
l . O U
87 %

04 .25.00
1D0425

90 %
85 %
90 %
68 %
82 %
83 %

0 4 . 2 5 . 0 0
1D0425

1.1.1.1.1.
93

ououououou

0 4 . 2 6 . 0 0
1D0426

95 %
95 %
95 %
75 %
92 %
90 %

0 4 . 2 6 . 0 0
1D0426

l . O U
l . O U
l . O U

0 . 3 9 J
l . O U
77 %

04.19.00
1D0419
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M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 1 5 3 3 0 0 5 1 1
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D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 8
S C B 0 7 - 9
S C B 0 7 - 1 0
S C B 0 7 - 1 1
S C B 0 7 - 1 2

M e t h o d Blank
Lab Contro l S t a n d a r d %
M e t h o d Blank
Lab C o n t r o l S t a n d a r d %
M e t h o d Blank

Re; co very
Recovery

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 8 S C B 0 7 - 9 S C B 0 7 - 1 0 S C B 0 7 - 1 1 S C B 0 7 - 1 2

•
S e m i v o l a t i l e Organics ( 8 2 7 0 )

a p h t h a l e n e , u g / 1
c e n a p h t h y l e n e , u g / 1

A c e n a p h t h e n e , u g / 1
F l u o r e n e , u g / 1
Phenanthr ene , u g / 1
Anthracene , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene , u g / 1
C h r y s e n e , u g / 1
B e n z o ( a ) a n t h r a c e n e , u g / 1
B e n z o ( b ) f l u o r a n t h e n e , u g / 1
B e n z o ( k ) f l u o r a n t h e n e , u g / 1
B e n z o ( a ) p y r e n e , u g / 1
I n d e n o ( 1 , 2 , 3 - c d ) p y r e n e , u g / 1
D i b e n z o ( a , h ) a n t h r a c e n e , u g / 1
B e n z o ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
S u r r o g a t e - 2 F B P

10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U
10U

92 %

84
110
100
110
110
110
120
110
110
100
100
130
110
110
110
110

89
124
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M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I r i c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 153300511
REPORT OF R E S U L T S Page 10

D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 8 M e t h o d Blank
S C B 0 7 - 9 Lab Control S t a n d a r d % Recovery
S C B 0 7 - 1 0 M e t h o d Blank
S C B 0 7 - 1 1 Lab Con tro l S t a n d a r d % Recovery
S C B 0 7 - 1 2 M e t h o d Blank

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 8 S C B 0 7 - 9 S C B 0 7 - 1 0 S C B 0 7 - 1 1 S C B 0 7 - 1 2

Surrogate - N B Z
i S u r r o g a t e - T P H
' D i l u t i o n F a c t o r

Prep Date
A n a l y s i s Date
Batch I D

98 %
108 %

1
04.20.00
0 5 . 0 2 . 0 0

0420D

112 % ---
108 % ---

1 ---
04.20.00 ---
0 5 . 0 2 . 0 0 ---

0420D ---

- . -
- - - - - -
...
- - - ---
- - - - - -
... . _ .

D i s s o l v e d Gas e s ( S O P A R 3 0 )
M e t h a n e , % REC
Carbon D i o x i d e ( 4 5 0 0 - C 0 2 D ) , % REC
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

Biochemical Oxygen Demand
( 5 Day) ( 4 0 5 . 1 / 5 2 1 0 B )

A l k a l i n i t y ( t o p H 4 . 5 ) a s CaCO3 ( 3 1 0 . 1 )
Chemica l Oxygen Demand ( 4 1 0 . 1 )
Ammonia ( a s N ) ( 3 5 0 . 1 )

47U
3 6 0 J

1
04.17.00

1C0417

91 %
88 %

1
04.20 .00

1C0417
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K e y Env ironmenta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
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D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 8
S C B 0 7 - 9
S C B 0 7 - 1 0
S C B 0 7 - 1 1
S C B 0 7 - 1 2
P A R A M E T E R

M e t h o d Blank
Lab C o n t r o l S t a n d a r d
Method Blank
Lab C o n t r o l S t a n d a r d
M e t h o d Blank

% Recovery
% Recovery

S C B 0 7 - 8 S C B 0 7 - 9

S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7
S C B 0 7

S C B 0 7 - 1 0 S C B 0 7 - 1 1 S C B 0 7 - 1 2

Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
o n ( D i s s o l v e d ) ( 6 0 1 0 )

C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 )
S u l f a t e a s S O 4 ( 3 7 5 . 4 )

T o t a l Organic Carbon ( 4 1 5 . 1 )
M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.
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1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
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D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1 3 Lab Contro l S t a n d a r d % Recovery
P A R A M E T E R

S C B 0 7

S C B 0 7 - 1 3

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene, %
E t h y l b e n z e n e , %
T o l u e n e , %
o - X y l e n e , %

I m & p - X y l e n e , %
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

S e m i v o l a t i l e Organics ( 8 2 7 0 )
Dis so lv ed Gase s ( S O P A R 3 0 )
Biochemical Oxygen Demand (5 Day) ( 4 0 5 . 1 / 5 2 1 0 B )
A l k a l i n i t y ( t o p H 4 . 5 ) a s CaCO3 ( 3 1 0 . 1 )
Chemical Oxygen Demand ( 4 1 0 . 1 )
Ammonia ( a s N ) ( 3 5 0 . 1 )
Manganese ( D i s s o l v e d ) ( 6 0 1 0 )
I r o n ( D i s s o l v e d ) ( 6 0 1 0 )

110 %
100 %
105 %

80 %
98 %
87 %

1
04.19.00

1D0419
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M r . J e f f H a l e
K e y E n v i r o n m e n t a l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d By: C l i e n t

C o d e : 153300511
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D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 1 3 Lab C o n t r o l S t a n d a r d % Recovery
P A R A M E T E R

C h l o r i d e ( 3 2 5 . 2 ) , m g / 1
N i t r a t e - N ( 3 5 3 . 2 ) , m g / 1
O r t h o - P h o s p h a t e - P ( 3 6 5 . 2 )

u l f a t e a s S O 4 ( 3 7 5 . 4 )
T o t a l Organic Carbon ( 4 1 5 . 1 )

M e t h o d s : E P A S W - 8 4 6 , U p d a t e I I I a n d E P A 4 0 C F R Part 136.

S C B 0 7

S C B 0 7 - 1 3

001266



5102 LaRoche Avenue • Savannah, GA 31404 • (912)354-7858 • Fax (912) 352-0165 • www.stlsavlab.com
L O G N O : S O - S C B 0 7

Received: 12 APR 00
R e p o r t e d : 11 MAY 00

M r . J e f f H a l e
K e y Env ironmen ta l , I n c .
1200 Arch S t r e e t - S u i t e 200
P i t t s b u r g h , PA 15106

C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO S A M P L E D E S C R I P T I O N

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
S a m p l e d B y : C l i e n t

C o d e : 153300511
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D A T E /
Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 4 M a t r i x S p i k e % Recovery ( P - 0 2 R )
S C B 0 7 - 5 M a t r i x S p i k e D u p l i c a t e % Recovery ( P - 0 2 R )

S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 4 S C B 0 7 - 5

H a l o g e n a t e d a n d A r o m a t i c V o l a t i l e s ( 8 0 2 1 )
Benzene , %
T o l u e n e , %
S u r r o g a t e - a , a , a - T r i f l u o r o t o l u e n e

k E t h y l b e n z e n e , %
J o - X y l e n e , %

m & p - X y l e n e , %
D i l u t i o n F a c t o r
A n a l y s i s Date
Batch I D

0 %
0 %

73 %
0 %
0 %
0 %

2
04.24.00

1D0424

4 %
5 %

80 %
15 %

0 %
0 %

2
04.24.00

1D0420
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1200 Arch S t r e e t - S u i t e 200
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C l i e n t P O . N o . : 0 0 5 5 2 - 0 9 2 0 0 3 0 0

LOG NO

P r o j e c t : Beazer S o u t h C a v a l c a d e / 9 9 - 7 8 5
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C o d e : 153300511
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D A T E /
S A M P L E D E S C R I P T I O N , Q C REPORT F O R L I Q U I D S A M P L E S T I M E S A M P L E D S D G #

S C B 0 7 - 4 M a t r i x S p i k e % Recovery ( P - 0 2 R )
S C B 0 7 - 5 M a t r i x S p i k e D u p l i c a t e % Recovery ( P - 0 2 R )

S C B 0 7
S C B 0 7

P A R A M E T E R S C B 0 7 - 4 S C B 0 7 - 5

S e m i v o l a t i l e Organic s ( 8 2 7 0 )
N a p h t h a l e n e , u g / 1
A c e n a p h t h y l e n e , u g / 1
A c e n a p h t h e n e , u g / 1

k F l u o r e n e , u g / 1
f Phenanthrene , u g / 1

A n t h r a c e n e , u g / 1
F l u o r a n t h e n e , u g / 1
Pyrene, u g / 1
Chrys ene , u g / 1
Benzo ( a ) anthracene, u g / 1
Benzo (b) f luoranthene , u g / 1
Benzo (k) f luoranthene , u g / 1
Benzo ( a ) pyr ene , u g / 1
I n d e n o (1, 2 , 3 - c d ) pyrene , u g / 1
Dibenzo ( a , h ) anthracene, u g / 1
Benzo ( g , h , i ) p e r y l e n e , u g / 1
2 - M e t h y l n a p h t h a l e n e , u g / 1
Surroga t e - 2 FBP
S u r r o g a t e - N B Z
S u r r o g a t e - T P H
D i l u t i o n F a c t o r
P r e p Date
A n a l y s i s Date
Batch I D

0 %
70 %

0 %
49 %•
53 %
68 %
70 %
82 %
75 %
80 %
76 %
64 %
72 %
70 %
67 %
69 %
40 %
64 %
68 %
66 %

1
04.18.00
04.20.00

0418C

0 %
73 %

0 %
49 %
53 %
69 %
70 %
81 %
77 %
80 %
76 %
65 %
72 %
73 %
69 %
69 %
20 %
68 %
64 %
64 %

1
04.18.00
04.20 .00

0418C

A n g i e W e U m e r s k i r k , P r o j e c t Manager
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C A S E N A R R A T I V E

T h e s a m p l e cooler t emperature , when checked upon re c e ip t , w a s 2 0 ° C .
The h o l d i n g time for analys i s was expired upon rece ipt .

R e p o r t s / c O b 0 2 0 1 2 1 . d o c
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METHODS S U M M A R Y
COB020121

P A R A M E T E R
A N A L Y T I C A L
M E T H O D

T o t a l Organic Carbon
T o t a l Res idue a s Percent S o l i d s
References:

S M C A W A L K L E Y - B L
MCAWW 160.3 MOD

P R E P A R A T I O N
METHOD_________

W A L K L E Y W A L K L E Y
M C A W W I S O . 3 M O D

MCAWW "Methods for Chemical A n a l y s i s o f W a t e r and W a s t e s " ,
E P A - 6 0 0 / 4 - 7 9 - 0 2 0 , March 1983 and subsequent revi s ions .

S M C A 9 0 - 3 , S t a n d a r d M e t h o d s o f Chemical A n a l y s i s , 6 t h E d i t i o n ,
D . V a n N o s t r a n d C o . , P r i n c e t o n , N . J . , 1963.
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S A M P L E S U M M A R Y
COB020121

W O # S A M P L E R C L I E N T S A M P L E I D D A T E T I M E

D 8 4 F M
D 8 4 F P
D 8 4 F Q
D 8 4 F R
D 8 4 F T
D 8 4 F V
D 8 4 F X
D 8 4 G 1

N O T E ( S )

001
002
003
004
005
006
007
008

D P S - T N 3
D P S - T N 3
D P S - T S 3
D P S - T S 3
D P N - T N 3
D P N - T N 3
D P N - T S 3
D P N - T S 3

-1214
-1618
-1012
-1820
-1012
-1618
-1820
-1012

1 2 / 0 3 / 9 9
1 2 / 0 3 / 9 9
1 2 / 0 3 / 9 9
1 2 / 0 3 / 9 9
1 2 / 0 6 / 9 9
1 2 / 0 6 / 9 9
1 2 / 0 6 / 9 9
1 2 / 0 6 / 9 9

08
08
09
09
15
16
16
16

15
25
05
30
45
00
45
30

' The analytical results of the sample s listed above are presented on the f o l l o w i n g pages.
- All ca l cu la t ions are p e r f ormed before f o u n d i n g to avoid r o u n d - o f f errors in calculated results.
- Results noted as " N D " were not detected at or above the stated limit.
- T h i s report must not be reproduced, except in f u l l , without the written approval of the laboratory.
- Results for the f o l l o w i n g parameters are never reported on a dry weight basis: color, corros ivi ty, d e n s i t y , f l a s h p o i n t , i g n i t a b i l i t y , layers, odor,

paint f i l t e r test, pH, porosity pressure, reactivity, redox po t ent ia l , s p e c i f i c gravity, spot tests, so l id s , s o l u b i l i t y , temperature, viscosity, and weight.
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K E Y E N V I R O N M E N T A L , I N C

Client S a m p l e I D : D P S - T N 3 - 1 2 1 4
General Chemistry

" L o t - S a m p l e #...: C O S 0 2 0 1 2 1 - 0 0 1 Work Order #...: D 8 4 F M
Date S a n q p l e d . . . : 1 2 / 0 3 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
* Mois ture . . . . . : 14

Matrix. : S O L I D

P A R A M E T E R R E S U L T RL U N I T S M E T H O D
P R E P A R A T I O N - PREP
A N A L Y S I S D A T E B A T C H #

Percent S o l i d s 85.5
D i l u t i o n F a c t o r : 1

MCAWW 160.3 MOD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0034223
MS Run #.......: 0034058

Total Organic Carbon 1300 58.5 mg/kg SMCA WALKLEY-BLAC 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034063

H O T K ( S ) :_____________________________________________________________________________
RL Reporting Limit
Resul t s and reporting l imit s have been adjus ted for dry weight.
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K E Y E N V I R O N M E N T A L , I N C

Client S a m p l e I D : D P S - T N 3 - 1 6 1 8
General Chemistry

L o t - S a m p l e #...: C O B 0 2 0 1 2 1 - 0 0 2 Work: Order #...: D 8 4 F P Matr ix . . . . . . . . . : SOLID
Date S a m p l e d . . . : 1 2 / 0 3 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
* Mois ture . . . . . : 13

P R E P A R A T I O N - PREP
PARAMETER___________ R E S U L T RL_____ U N I T S _ _ _ _ _ METHOD___________ A N A L Y S I S D A T E B A T C H #

Percent S o l i d s 87.0 * MCAWW 160.3 MOD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0034223
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034058

T o t a l Organic Carbon 453 57.5 m g / k g SMCA W A L K L E Y - B L A C 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1 MS Run *.......: 0034063

H U T K ( S ) :____________________________________________________________________________________
RL Reporting Limit
Results and reporting l imit s have been adjus t ed for dry weight.
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K E Y E N V I R O N M E N T A L , I N C

Client S a m p l e I D : D P S - T S 3 - 1 0 1 2
General Chemistry

^ L o t - S a m p l e #...: C O B 0 2 0 1 2 1 - 0 0 3 Work Order #...: D 8 4 F Q Matrix . . . . . . . . . : SOLID
Date S a m p l e d . . . : 1 2 / 0 3 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
* Mois ture . . . . . : 15

P R E P A R A T I O N - PREP
PARAMETER___________ R E S U L T RL_____ U N I T S _ _ _ _ _ METHOD_________ A N A L Y S I S D A T E B A T C H #

Percent S o l i d s 85.2 * MCAWW 160.3 HDD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0034223
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034058

Total Organic Carbon 1070 58.7 m g / k g SMCA W A L K L E Y - B L A C 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034063

N O T B ( S ) :_______________________________________________________________________
RL Reporting Limit
Results and report ing l imi t s have been adjus t ed for dry weight.
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K E Y E N V I R O N M E N T A L , I N C
Client S a m p l e I D : D P S - T S 3 - 1 8 2 0

General Chemis try
L o t - S a m p l e #...: C O B 0 2 0 1 2 1 - 0 0 4 Work Order #...: D 8 4 F R M a t r i x . . . . . . . . . : S O L I D
Date S a m p l e d . . . : 1 2 / 0 3 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
* Mois ture. . . . .: 15

P R E P A R A T I O N - PREP
PARAMETER___________ R E S U L T RL_____ U N I T S _ _ _ _ _ METHOD___________ A N A L Y S I S D A T E B A T C H #

Percent S o l i d s 85.2 % MCAWW 160.3 MOD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0034223
D i l u t i o n F a c t o r : 1 M S R u n #.......: 0034058

Total Organic Carbon 921 58.7 m g / k g SMCA W A L K L E Y - B L A C 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r ; 1 MS Run #.......: 0034063

H O T B ( S ) :____________________________________________________________________________________
RL Report ing Limit
Results and reporting l imit s have been adjus t ed for dry weight.
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K E Y K N V I R O N M E N T A L , I N C

Client S c i m p l e I D : D P N - T N 3 - 1 0 1 2

General Chemistry
T o t - S a n p l e #. . .: C O B 0 2 0 1 2 1 - 0 0 5 Work Order #...: D 8 4 F T Matrix . . . . . . . . .: S O L I D
Date S a m p l e d . . . : 1 2 / 0 6 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
* Mois ture . . . . .: 12

P R E P A R A T I O N - PREP
PARAMETER__________ R E S U L T RL____ U N I T S _ _ _ _ _ METHOD__________ A N A L Y S I S D A T E B A T C H #
Percent S o l i d s 88.2 * MCAWW 160.3 MOD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0034223

D i l u t i o n F a c t o r : "i MS Run #.......: 0034058

Total Organic Carbon 1120 56.7 m g / k g SMCA WALKLKY-BLAC 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034063

H O T B ( S ) :_____________________________________________________________________________
RL Reporting Limit
Results and reporting limits have been adjus ted for dry weight.
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K E Y E N V I R O N M E N T A L , I N C

Client S a m p l e I D : D P N - T N 3 - 1 6 1 8
General Chemistry

"Lot-Sample #...: C O B 0 2 0 1 2 1 - 0 0 6 Work Order #...: D 8 4 F V Matr ix . . . . . . . . . : SOLID
Date S a m p l e d . . . : 1 2 / 0 6 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
% Mois ture . . . . .: 13

P R E P A R A T I O N - PREP
PARAMETER__________ R E S U L T RL____ U N I T S _ _ _ _ METHOD__________ A N A L Y S I S D A T E B A T C H #
Percent S o l i d s 87.1 * MCAWW 160.3 MOD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0034223

D i l u t i o n F a c t o r : 1 M S R u n #.......: 0034058

Total Organic Carbon 379 57.4 m g / k g SMCA WALKLEY-BLAC 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034063

H O T B ( S ) :_____________________________________________________________________________
RL Report ing Limit
Results and reporting l i m i t s have been adju s t ed for dry weight.
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K E Y E N V I R O N M E N T A L , I N C

Client S a m p l e I D : D P N - T S 3 - 1 8 2 0
(General Chemistry

' L o t - S a m p l e #...: C O B 0 2 0 1 2 1 - 0 0 7 Work Order #...: D 8 4 F X Matrix . . . . . . . . .: S O L I D
Date S a m p l e d . . . : 1 2 / 0 6 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
* Moisture.. . . .: 12

P R E P A R A T I O N - PREP
PARAMETER___________ R E S U L T RL_____ U N I T S _ _ _ _ _ METHOD___________ A N A L Y S I S D A T E B A T C H #

Percent S o l i d s 88.0 * M C A W W 160.3 MOD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0034223
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034058

T o t a l Organic Carbon 1860 56.8 nag/kg SMCA W A L K L E Y - B L A C 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034063

N C T l ' K ( S ) :_____________________________________________________________________________
RL Reporting Limit
Results and report ing limits have been adju s t ed for dry weight.
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K E Y E N V I R O N M E N T A L , I N C
Client S a m p l e I D : D P N - T S 3 - 1 0 1 2

General Chemistry
Lot - S a m p l e #...: C O B 0 2 0 1 2 1 - 0 0 8 Work Order #...: D 8 4 G 1 Matrix. ........: SOLID
Date S a m p l e d . . . : 1 2 / 0 6 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
* Moisture. . . . . : 15

P R E P A R A T I O N - PREP
P A R A M E T E R ___________ R E S U L T RL _____ UNITS _____ M E T H O D ___________ ANALYSIS D A T E BATCH #

Percent S o l i d s 85.1 * MCAWW 160.3 MOD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0034223
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034058

T o t a l Organic Carbon 1230 58.7 m g / k g SMCA W A L K L E Y - B L A C 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1 MS Run #.......: 0034063

RL Reporting Limit
Results and report ing l imi t s have been adjus t ed for dry weight.

001280



M E T H O D BLANK REPORT

General Chemistry
ient L o t f t . . . : C O B 0 2 0 1 2 1 Matr i x . . . . . . . . . : S O L I D

R E P O R T I N G P R E P A R A T I O N - PREP
PARAMETER_________ R E S U L T L I M I T U N I T S _ _ _ _ _ METHOD___________ A N A L Y S I S D A T E B A T C H #
T o t a l Organic Carbon W o r k Order #: D 8 6 7 H 1 0 1 MB L o t - S a m p l e #: C O B 0 3 0 0 0 0 - 2 3 0

N D 50.0 m g / k g S M C A W A L K L E Y - B L A C 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1

Calcu la t i ons are performed be fore f o u n d i n g to avoid r o u n d - o f f errors in calculated results.
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LABORATORY CONTROL S A M P L E E V A L U A T I O N REPORT

Cteneral Chemistry
Client Lot #...: C O B 0 2 0 1 2 1 Matrix . . . . . . . . . : S O L I D

P E R C E N T RECOVERY P R E P A R A T I O N - PREP
P A R A M E T E R RECOVERY L I M I T S METHOD___________ A N A L Y S I S D A T E B A T C H #
T o t a l Organic Carbon W o r k Order # : D 8 6 7 H 1 0 2 L C S L o t - S a m p l e * : C O B 0 3 0 0 0 0 - 2 3 0

9 8 ( 7 5 - 1 2 5 ) S M C A W A L K L E Y - B L A C 0 2 / 0 3 / 0 0 0034230
D i l u t i o n F a c t o r : 1

N O T K ( S ) :_________________________________________________________________________
C a l c u l a t i o n s an; per formed b e f o r e f o u n d i n g to avoid r o u n d - o f f errors in ca l cu la t ed results.
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S A M P L E D U P L I C A T E E V A L O A T I O N REPORT

General Chemistry
ient Lot #...: C O B 0 2 0 1 2 1 Work Order #...: D 8 4 F P - S M P Matr i x . . . . . . . : SOLID

D 8 4 F P - D U P
Date S a m p l e d . . . : 1 2 / 0 3 / 9 9 Date Received..: 0 2 / 0 2 / 0 0
% Mois ture . . . . . : 13

D U P L I C A T E R P D P R E P A R A T I O N - PREP
PARAM R E S U L T _ _ _ _ R E S U L T _ _ _ _ _ U N I T S R P D L I M I T METHOD__________ A N A L Y S I S D A T E B A T C H f t
Percent S o l i d s S D L o t - S a m p l e f t : C O B 0 2 0 1 2 1 - 0 0 2

87.0 88.2 % 1.5 ( 0 - 2 0 ) MCAWW 160.3 MOD 0 2 / 0 2 - 0 2 / 0 3 / 0 0 0 0 3 4 2 2 3
D i l u t i o n F a c t o r : 1
P r e p D a t e . . . . . . : 0034058 A n a l y s i s D a t e . . : P r e p B a t c h #...:

T o t a l Organic Carbon S D L o t - S a m p l e f t : C O B 0 2 0 1 2 1 - 0 0 2
4 5 3 3 7 8 m g / k g 1 8 ( 0 - 2 0 ) S M C A W A L K L E Y - B L A C 0 2 / 0 3 / 0 0 0034230

D i l u t i o n F a c t o r : 1
P r e p D a t e . . . . . . : 0034063 A n a l y s i s D a t e . . : P r e p B a t c h #...:

NOTE ( S ) :_______________________________ ______________________________________________________
C a l c u l a t i o n s are p e r f o r m e d b e f o r e f o u n d i n g to avoid r o u n d - o f f errors in ca l cu la t ed results.
Results and reporting limits have been adju s t ed for dry weight.
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December 13, 1999

M r . J e f f H a l e
K e y E n v i r o n m e n t a l1200 A r c h S t r e e t , #200C a r n e g i e , PA 15106

R E : W A T E R S A M P L E S - S O U T H C A V A L C A D E S U P E R F U N D S I T E - H O U S T O N ,
TEXAS - P R O J E C T # 99-785
T E G - T e x a s p r o j e c t #T3-991201

M r . H a l e :
P l e a s e f i n d en c l o s ed t h e d a t a r epor t f o r t h e water s a m p l e s f r o m t h e S o u t h C a v a l c a d eS u p e r f u n d S i t e i n H o u s t o n , T e x a s f o r K e y E n v i r o n m e n t a l . A l l s a m p l e s were a n a l y z e di n T E G - T e x a s ' e n v i r o n m e n t a l l a b o r a t o r y f o r t h e f o l l o w i n g :

65 water s a m p l e s for Benzene and N a p t h a l e n e (USEPA M e t h o d 8021B).

Y o u w i l l a l s o f i n d enc lo s ed chain o f c u s t o d y records a n d a p p r o p r i a t e Q A / Q C d a t a f o rthe above-mentioned p r o j e c t .
T E G - T e x a s a p p r e c i a t e s t h e o p p o r t u n i t y t o work with Key E n v i r o n m e n t a l on t h i s p r o j e c t .If you have any ques t ions r e g a r d i n g these data or need f u r t h e r i n f o r m a t i o n , p l e a s e donot h e s i t a t e to c a l l ( 8 3 0 ) 420-3516.
S i n c e r e l y ,

J u j i e A . P i e p e rG e n e r a l M a n a g e r

T r a n s g l o b a l E n v i r o n m e n t a l G e o c h e m i s t r y * T e x a s
306 Sea W i l l o w Drive • M a r i o n , T X 7 8 1 2 4 - 6 5 1 8

Phone: 830-420-3516 Fax:830-420-3603 (c)
001284



K e y E n v i r o n m e n t a l
C l i e n t P r o j e c t # 99-785S o u t h C a v a l c a d e S u p e r f u n d S i t e
H o u s t o n , T e x a s 77026

T E G P r o j e c t # T 3 - 9 9 1 2 0 1
Benzene a n d N a p t h a l e n e ( U S E P A M e t h o d 8021B) A n a l y s e s o f W a t e r s
S a m p l e
I D
M e t h o d B l a n k
M e t h o d B l a n k
M e t h o d B l a n k
M e t h o d B l a n k
D P N - T O
D P N - T O
D P N - T O
D P N - T O
D P N - T O
D P N - T N 1
D P N - T N 1
D P N - T N 1
D P N - T N 1
D P N - T N 1
D P N - T N 2
D P N - T N 2
D P N - T N 2
D P N - T N 2
D P N - T N 2
D P N - T N 3
D P N - T N 3
D P N - T N 3
D P N - T N 3
D P N - T N 3
D P N - T S 1
D P N - T S 1
D P N - T S 1
D P N - T S 1
D P N - T S 2
D P N - T S 2
D P N - T S 2
D P N - T S 2
D P N - T S 2
D P N - T S 3
D P N - T S 3
D P N - T S 3
D P N - T S 3
D P N - T S 3

D e p t h
( f t )

10-12
12-14
14-16
16-18
18-20
9-11

11-13
13-15
15-17
17-19

10.5-12.5
12.5-14.5
14.5-16.5
16.5-18.5
18.5-20.5

10-12
12-14
14-16
16-18
18-20
9-11

11-13
13-15
15-17
9-11

11-13
13-15
15-17
17-18
10-12
12-14
14-16
16-18
18-20

A c c e p t a b l e surroga t e recovery:
" * " - above c a l i b r a t i o n l i m i t s
" sat " - sa tura t ed d e t e c t o r

A n a l y s i s
Date

1 2 / 1 / 9 9
1 2 / 2 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 2 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 1 / 9 9
1 . 2 / 1 / 9 9
1 . 2 / 1 / 9 9
1 2 / 1 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9

65-150%

A n a l y s i s
T i m e
8:29
7:57
8:04
9:22

14:02
15:14
16:29
8:50
9:14

14:27
14:51
15:37
16:05
8:26
9:42

10:09
10:34
13:11
13:36
11:25
9:13

11:53
12:18
12:45
9:39

10:05
10:29
10:53
16:07
16:30
16:52
11:18
11:45
9:31
9:56
14:13
12:36
14:05

Benzene
( H 9 / L )

<5
<5
<5
<5
<5
<5
<5
5

<5
<5
<5
<5
22
27
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
5

25
<5
<5
<5
11
16
<5
<5
<5
<5
<5

N a p t h a l e n e( n g / L )
<5
<5
<5
<5
<5
<5
31

263*
31
<5
<5
<5

>566 sat
>587 sat

<5
<5

260*
364*
269*

<5
<5
<5
5

172*
<5
<5

291*
>697 sat

<5
<5
21

263*
302*

<5
199*
296*
<5
87

S u r r o g a t eRecovery%
106
112
114
113
111
103
110
105
106
111
111
105
106
104
88

104
101
102
107
102
114
118
109
112
111
1 1 1
105
107
92
91
99

102
102
112
125
1 1 1
94
85

A n a l y s e s p e r f o r m e d o n s i t e i n T E G ' s M o b i l e E n v i r o n m e n t a l L a b o r a t o r yA n a l y s e s p e r f o rmed b y : J e f f Robinson
Data Reviewed by: R. S c o t t P i e p e r
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K e y E n v i r o n m e n t a lC l i e n t P r o j e c t # 99-785
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s 77026

T E G P r o j e c t # T 3 - 9 9 1 2 0 1
Benzene a n d N a p t h a l e n e ( U S E P A M e t h o d 8021B) A n a l y s e s o f W a t e r s
S a m p l eI D
D P N - L 1
D P N - L 1
D P N - L 1
D P N - L 1
D P N - L 2
D P N - L 2
D P N - L 2
D P N - L 2
D P S - T O
D P S - T O
D P S - T O
D P S - T N 1
D P S - T N 1
D P S - T N 1
D P S - T N 2
D P S - T N 2
D P S - T N 2
D P S - T N 3
D P S - T S 1
D P S - T S 1
D P S - T S 1
D P S - T S 2
D P S - T S 2
D P S - T S 2
D P S - T S 3
D P S - T S 3

D e p t h
( f t )

11-13
13-15
15-17
17-19
12-14
14-16
16-18
18-19
12-14
14-16
16-18
14-16
16-18
18-19
12-14
14-16
16-18
12-14
16-18
18-20
20-21
15-17
17-19
19-20
16-18
18-20

A c c e p t a b l e surrogat e recovery:
" * " - above c a l i b r a t i o n l i m i t s" sat " - s a t u r a t e d d e t e c t o r

A n a l y s i sDate
1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 2 / 9 9
1 2 / 2 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 4 / 9 9
1 2 / 4 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9
1 2 / 3 / 9 9

65-150%

A n a l y s i sT i m e
11:02
11:32
15:18
14:29
13:25
13:58
15:43
14:54
12:15
11:52
11:29
15:33
11:07
16:04
10:30
12:39
13:25
16:59
16:31
9:59
9:36

15:30
14:30
13:50
10:21
10:44

Benzene( n g / L )
<5
<5
<5
8

<5
<5
13
7

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

N a p t h a l e n e( n g / L )
<5
<5

242*
298*
<5

255*
>556 sat

288*
<5
<5
<5
<5
<5
<5
<5
<5
18
<5
<5
<5
<5
<5
<5
<5
<5
<5

S u r r o g a t e
Recovery

%
88
81
98
109
141
110
100
98
90
91
90
70
91
144
113
88

113
135
143
103
110
75
86

115
108
99

A n a l y s e s p e r f o r m e d o n site i n T E G ' s M o b i l e E n v i r o n m e n t a l Labora tory
A n a l y s e s p e r f o r m e d b y : J e f f Rob in son ,Data Reviewed by: R. S c o t t P i e p e r
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K e y E n v i r o n m e n t a l
C l i e n t P r o j e c t # 99-785S o u t h C a v a l c a d e S u p e r f u n d S i t e
H o u s t o n , T e x a s 77026

T E G Proj e c t* T3-991201
M a t r i x S p i k e ( M S ) / M a t r i x S p i k e D u p l i c a t e ( M S D ) f o r U S E P A 8021B a n a l y s e s o f waters.
A n a l y s i s D a t e : 1 2 / 0 1 / 9 9 S p i k e d S a m p l e I D : D I H 2 O

C O M P O U N D
BenzeneN a p t h a l e n e

S p i k eCone.
( n g )25.0
25.0

M S
Cone.( n g )21.8
25.5

M S
Rec.

%
87%

102%

M S D
Cone.( n g )23.2
24.8

M S D
Rec.

%
93%
99%

RPD
%

6.3%
2.9%

A c c e p t a b l e
RPD
15%
15%

A c c e p t a b l e
% Rec.

65%-135%
65%-135%

A n a l y s i s Date: 1 2 / 0 2 / 9 9 S p i k e d S a m p l e I D : D I H 2 O

C O M P O U N DBenzeneN a p t h a l e n e

S p i k e
Cone.

( n g )25.0
25.0

M S
Cone.( n g )18.5
24.8

M S
Rec.

%
74%
99%

M S D
Cone.

( n g )17.9
23.1

M S D
Rec.

%
72%
92%

RPD
%

3.4%
7.3%

A c c e p t a b l e
RPD
15%
15%

A c c e p t a b l e
% Rec.

65%-135%
65%- 135%

A n a l y s i s Date: 1 2 / 0 3 / 9 9 S p i k e d S a m p l e I D : D I H 2 O

C O M P O U N D
BenzeneN a p t h a l e n e

S p i k e
Cone.

( n g )25.0
25.0

MS
Cone.( n g )25.1
25.1

A n a l y s i s Date: 1 2 / 0 4 / 9 9

C O M P O U N D
Benzene
N a p t h a l e n e

S p i k e
Cone.( n g )
25.025.0

M S
Cone.( n g )
24.5
26.4

MS
Rec.

%
100%
100%

M S D
Cone.( n g )25.6
25.0

S p i k e d S a m p l e I D : D I
M S

Rec.
%

98%
106%

M S D
Cone.( n g )
22.0
23.7

M S D
Rec.

%
102%
100%

H 2 O
M S D
Rec.

%
88%
95%

RPD
%

1 .9%
0.5%

RPD
%

10.7%
10.8%

A c c e p t a b l e
RPD
15%
15%

A c c e p t a b l e
RPD
15%
15%

A c c e p t a b l e% Rec.
65%-135%
65%- 135%

A c c e p t a b l e
% Rec.

65%-135%
65%-135%

S p i k e Cone. - C o n c e n t r a t i o n s p i k e d in t o s a m p l e ma tr i x
M S C o n c . / M S D Cone. - A n a l y z e d c o n c e n t r a t i o n f r o m s p i k e d s a m p l e
% Rec. - Percent recovery of s p ik e f r o m s a m p l e matrix
RPD - R e l a t i v e Percent D i f f e r e n c e between MS and MSD % recoveries
A n a l y s e s p e r f o r m e d b y : J e f f Rob in s on
Data Reviewed by: R. S c o t t P i e p e r A /^ ;
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* G P r o j e c t # T 3 - 9 9 1 2 0 1
Q A / Q C Data Report for USEPA Method 8021B

K e y
C l i e n t P r o B f 99-785

S o u t h C a v a l c a c B K i p e r f u n d S i t e
H o u s t o n , T e x a s 77026

Date:12/01/99
T i m e :

C O M P O N E N T S
Benzene
N a t h a l e n e
Date: 12/02/99
T i m e :

C O M P O N E N T S
Benzene
N a t h a l e n e
Date: 1 2 / 0 3 / 9 9
T i m e :

C O M P O N E N T S
Benzene
N a t h a l e n e
Date: 1 2 / 0 4 / 9 9Time:

C O M P O N E N T S
Benzene
N a t h a l e n e

Q u a n t i t y
I n j e c t e d

( n g )
25.0
25.0

Q u a n t i t y
I n j e c t e d

( n g )
25.0
25.0

Q u a n t i t y
I n j e c t e d

( n g )
25.0
25.0

Q u a n t i t y
I n j e c t e d

( n g )
25.0
25.0

8:03
A n a l y z e d
Recovery

( n g )
23.6
25.0

7:33
A n a l y z e d
Recovery

( n g )
26.9
25.0

7:41
A n a l y z e d
Recovery

( n g )
27.1
28.6

8:53
A n a l y z e d
Recovery

( n g )
26.1
26.9

%
Recovery

94
100

%
Recovery

108
100

%
Recovery

108
114

%
Recovery

105
108

R P D
6%
0%

RPD
7%
0%

RPD
8%
13%

RPD
4%
7%

10:59
A n a l y z e d
Recovery

( n g )
20.8
25.2

13:41
A n a l y z e d
Recovery

( n g )
22.1
25.7

13:03
A n a l y z e d
Recovery

( n g )
26.8
27.4

12:55
A n a l y z e d
Recovery

( n g )
29.0
27.0

%
Recovery

83
101

%
Recovery

88
103

%
Recovery

107
110

%
Recovery

116
108

RPD
18%
1%

RPD
12%
3%

RPD
7%
9%

RPD
15%
8%

16:53
A n a l y z e d
Recovery

( n g )
21.128.0

18:00
A n a l y z e d
Recovery( n g )

20.2
23.8

A n a l y z e d
Recovery

( n g )
22.5
27.9

17:27
A n a l y z e d
Recovery

( n g )
25.9
26.1

%
Recovery

84
112

%
Recovery

81
95

14:59
%

Recovery
90

112

%
Recovery

104
104

RPD
17%
11%

RPD
21%
5%

RPD
11%
11%

RPD
4%
4%

% Recovery - Percent Recovery of a n a l y t e s f r o m s t a n d a r d
RPD - R e l a t i v e Percent D i f f e r e n c e
A n a l y s e s p e r f o r m e d b y : J e f f Robinson
Data Reviewed by: R. S c o t t P i e p e r
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K e y E n v i r o n m e n t a lC l i e n t P r o j e c t # 99-785
S o u t h C a v a l c a d e S u p e r f u n d S i t e

H o u s t o n , T e x a s 77026

T E G Proj e c t* T 3 - 9 9 1 2 0 1
Benzene a n d N a p t h a l e n e ( U S E P A M e t h o d 8021B) A n a l y s e s o f W a t e r s
S a m p l e
I D
M e t h o d B l a n k
D P S - L 1
D P S - L 1
D P S - L 1
D P S - T N 3
D P S - T N 3

D e p t h
( f t ).....

14-16
16-18
18-19
14-16
16-18

A n a l y s i s
Date

1 2 / 7 / 9 9
1 2 / 7 / 9 9
1 2 / 7 / 9 9
1 2 / 7 / 9 9
1 2 / 7 / 9 9
1 2 / 7 / 9 9

A n a l y s i s
T i m e
1 1 : 1 6
12:42
12:13
11:41
19:40
19:09

Benzene( n g / L )
<5
<5
<5
47
<5
<5

N a p t h a l e n e( ^ g / L )
<5

>688 sat
>682 sat
>685 sat

<5
<5

S u r r o g a t e
Recovery

%
133
126
134
127
114
110

A c c e p t a b l e surrogat e recovery: 6 J 5 - 1 5 0 %
" * " - above c a l i b r a t i o n l i m i t s" sat" - sa turated d e t e c t o r
A n a l y s e s p e r f o r m e d i n T E G ' s M o b i l e E n v i r o n m e n t a l L a b o r a t o r y
A n a l y s e s p e r f o r m e d by: R. S c o t t P i e p e rData Reviewed by: R. S c o t t P i e p e r /)
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K e y E n v i r o n m e n t a lC l i e n t P r o j e c t # 99-785S o u t h C a v a l c a d e S u p e r f u n d S i t e
H o u s t o n , T e x a s 77026

T E G Proje c t* T3-991201
Q A / Q C Data Repor t f o r U S E P A M e t h o d 8021B
Date: 1 2 / 0 7 / 9 9
T i m e : 10:39 20:18

C O M P O N E N T S
Q u a n t i t y A n a l y z e d
I n j e c t e d Recovery %

(ng)____(ng) Recovery RPD
A n a l y z e dRecovery %(ng) Recovery RPD

BenzeneN a t h a l e n e
25.00
25.00

28.13
28.90

113
116

12%
14%

21.58
31.20

86
125

15%
22%

% Recovery - Percent Recovery of a n a l y t e s f r o m s tandard
RPD - R e l a t i v e Percent D i f f e r e n c e /]
A n a l y s e s p e r f o r m e d by: R. S c o t t P i e p e r
Data Reviewed by: R. S c o t t P i e p e r /)
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K e y E n v i r o n m e n t a l
C l i e n t P r o j e c t # 99-785

S o u t h C a v a l c a d e S u p e r f u n d S i t eH o u s t o n , T e x a s 77026

T E G Proj e c t* T 3 - 9 9 1 2 0 1
Matr ix S p i k e ( M S ) / M a t r i x S p i k e D u p l i c a t e ( M S D ) f o r U S E P A 8021B analyse s o f waters.
A n a l y s i s Date:12/08/99__________Spiked S a m p l e I D : D I H 2 O

C O M P O U N D
Benzene
N a p t h a l e n e

S p i k e
Cone.

( n g )
25.00
25.00

MS
Cone.( n g )21.22
29.42

MS
Rec.

%
85%

1 1 8%

M S D
Cone.( n g )19.81
25.91

M S D
Rec.

%
79%
104%

RPD
%

6.9%
12.7%

A c c e p t a b l e
RPD
15%
15%

A c c e p t a b l e% Rec.
65%-135%
65%-135%

S p i k e Cone. - C o n c e n t r a t i o n s p i k e d i n t o s a m p l e matr ix
MS C o n c . / M S D Cone. - A n a l y z e d concentrat ion f r o m sp ik ed s a m p l e
% Rec. - Percent recovery of s p i k e f r o m s a m p l e ma tr i x
RPD - R e l a t i v e Percent D i f f e r e n c e between MS and MSD % recoveries
A n a l y s e s p e r f o r m e d by: R. S c o t t P i e p e r
Data Reviewed by: R. S c o t t P i e p e r f\ v^r/
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Seria l N u m b e r

SA VANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y R E C O R D

L a R o c h e A v e n u e , Savannah, GA 31404
CD 2846 Indus t r ia l P l a z a Drive , T a l l a h a s s e e . FL 32301
CD 900 L a k e s i d e Drive , M o b i l e , AL 36693
C D 6 7 1 2 B e n j a m i n R o a d , S u i t e 100, T a m p a , F L 33634
CD 100 Alpha Drive , S u i t e 1 1 0 , D e s t r e h a n , LA 70047

Phone: (912)354-7858
Phone: (904) 878-3994
Phone: (334) 666-6633
Phone: ( 8 1 3 ) 8 8 5 - 7 4 2 7
Phone: (504) 764-1100

Fax: ( 9 1 2 ) 3 5 2 - 0 1 6 5
Fax: (904) 878-9504
Fax: (334) 666-6696
F a x : (813)885-7049
F a x : ( 5 0 4 ) 7 2 5 - 1 1 6 3

C L I E N T N A M E
I "\.V^ T |_|N ^ _ j _ X A " v ' v t ^V

C L I E N T A D D R E S S ( C I T Y , S T A T E , Z I P )A - ST.
C L I E N T P R O J E C T M A N A G E R

3* '
S A M P L E

D A T E T I M E NO.

PA ( 5 ( 0 6
S A M P L E I D E N T I F I C A T I O N

R E Q U I R E D A N A L Y S E S
— — — — — — 7 — — — — — — 7 — — — — — — 7 — — — — —

/ / / //HCI/W /— / ~ / ..̂ ,-.-v f T, ....,
N U M B E R O F C O N T A I N E R S S U B M I T T E D

/_____ / _______ t

- / H O /
E X P E D I T E D R E P O R TD E L I V E R Y ( s u r c h a r g e )

D a l e Due:
R E M A R K S

154? D P K J - T M 3 -

R E L I N Q B Y : ( S I G N A T U R E )

R B 6 E I V E Q B Y : ( S I G N A T U R E )
JC W (J ts^^Ls^-^

0

D A T E T I M E

T I M E

R E U W Q U I S > j E D B * ( S I G N A T U R E )rc; £ D A T E

D A T E

T I M Eftco R E L I N Q U I S H E D B Y : ( S I G N A T U R E )

T I M E
I $00

R E C E I V E D B Y : ( S I G N A T U R E )

D A T E

D A T E

T I M E

T I M E

L A B O R A T O R Y U S E O N L Y
C U S T O D Y I N T A C T C U S T O D Y S E A L N O . S L L O G N O . L A B O R A T O R Y R E M A R K S :
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Seria l N u m b e r 142846

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y R E C O R D

[ J S I 5 1 0 2 LaRoche A v e n u e , S a v a n n a h , G A 31404
CD 2846 Indus tr ia l P l a z a Drive, T a l l a h a s s e e , FL 32301
O 900 L a k e s i d e Driv e , M o b i l e , AL 36693
CD 6712 B e n j a m i n Road. S u i t e 100, T a m p a , FL 33634
CD 100 Alpha Drive, S u i t e 110, Destrehan, LA 70047

Phone: ( 9 1 2 ) 3 5 4 - 7 8 5 8
Phone: (904) 878-3994
Phone: ( 3 3 4 ) 666-6633
P h o n e : ( 8 1 3 ) 8 8 5 - 7 4 2 7
Phone: (504)764-1100

F a x : ( 9 1 2 ) 3 5 2 - 0 1 6 5
Fax: (904) 878-9504
Fax: (334) 666-6696
Fax: ( 8 1 3 ) 885-7049
F a x : ( 5 0 4 ) 7 2 5 - 1 1 6 3

R O J E C T R E F E R E N C E
S O U T H

S A M P L E R ( s ) N A M E
D t L c s r o £

C L I E N T P R O J E C T M A N A G E R

C L I E N T A D D R E S S ( C I T Y , S T A T E , Z I P )
S T . I — — I E X P E D I T E D R E P O R T

I _ _ I D E L I V E R Y ( s u r c h a r g e )
/HC| / - / — / — /V

S A M P L E I D E N T I F I C A T I O N N U M B E R O F C O N T A I N E R S S U B M I T T E D

D P N - T K I I -

L3 - \~9-crm
Reswv\Pv.e OF

R E L I N O J J I S H E D B Y : ( S I G N A T U R E ) R E L I N Q U I S H E D B Y : ( S I G N A T U R E )R E t K J O U I S H E D B Y : ( S I G N A T U R E )

R E C E I V E D B Y : ( S I G N A T U R E )R E C E I V E D B Y / ( K I G N A T U R E )

L A B O R A T O R Y U S E O N L Y
R E C E I V E D F O R J . A B O R A T O R Y B Y : ( S I G N A T U R E ) D A T E C U S T O D Y I N T A C T C U S T O D Y S E A L N O . S L L O G N O L A B O R A T O R Y R E M A R K S :

001293



S e r i a l N u m b e r j _ 42850

± 1 SAVANNAH LABORATORIES
-a* ••• & ENVIRONMENTAL SERVICES, INC.

A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y

CD 5102 L a R o c h e A v e n u e , S a v a n n a h , GA 31404
O 2846 Indus tr ia l P l a z a Drive, T a l l a h a s s e e . FL 32301
Q 900 L a k e s de Drive , M o b i l e , AL 36693
CD 67 12 B e n j a m i n Road, S u i t e 100, T a m p a , FL 33634
CH 100 Alpha Drive , S u i t e 110, D e s t r e h a n , LA 7Q047

Phone: (912) 354-7858
Phone: (904) 878-3994
Phone: (334) 666-6633
P h o n e : ( 8 1 3 ) 8 8 5 - 7 4 2 7
P h o n e : ( 5 0 4 ) 7 6 4 - 1 1 0 0

F a x : ( 9 1 2 ) 352-0165
Fax: (904) 878-9504
Fax: (334) 666-6696
F a x : ( 8 1 3 ) 8 8 5 - 7 0 4 9
F a x : ( 5 0 4 ) 7 2 5 - 1 1 6 3

L A B O R A T O R Y U S E O N L Y
R E C E I V E D F O R L A B O R A T O R Y B Y : ( S I G N A T U R E ) DAT& /0ft fa T I M E C U S T O D Y I N T A C T

BYES LJ
C U S T O D Y S E A L N O . SL LOG NO. LABORATORY R EM ARKS :
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S e r i a l N u m b e r 1 A Q Pi A "7

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES INC

A M A I Y C I I Q R P D I I F Q T A N D P H A I N O Ft t l M M L T O l O n C U U t S I r t l \ U U n « I I N U r R F P n R Dn t U U H U

X J l 5 1 0 2 LaRoche A v e n u e , S a v a n n a h , G A 31404
CJ 2846 Indus t r ia l P l a z a Drive, T a l l a h a s s e e , FL 32301
CD 900 L a k e s i d e Drive, M o b i l e , AL 36693
° 6?12 B e n j a m i n R o a d ' S u i l e 1 0 0 ' T a m P a > F L 33634

CD 100 Alpha Drive Suile 1 10, Des t r ehan, LA 70047

P h o n e : ( 9 1 2 ) 3 5 4 - 7 8 5 8
P h o n e : ( 9 0 4 ) 8 7 8 - 3 9 9 4
Phone: (334) 666-6633Phone: <813> 885-7427P h o n e : ( 5 0 4 ) 7 6 4 - 1 1 0 0

F a x : ( 9 1 2 ) 3 5 2 - 0 1 6 5
F a x : ( 9 0 4 ) 8 7 8 - 9 5 0 4
Fax: (334) 666-6696Fax: ( 8 1 3 ) 885-7049
F a x : ( 5 0 4 ) 7 2 5 - 1 1 6 3

a
QCo
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S e r i a l N u m b e r Q 2 1 2 8 5
A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y R E C O R D ^ ^ 5102 L a R o c h e Avenue . S a v a n n a h G A 31404 Phone : ( 9 1 2 ) 354-7658 F a x : ( 9 1 2 ) 3 5 2 0 1 6 5

•='^^ 3 ' ; = = CZ5 2846 Indus tr ia l P l a z a Drive. T a l l a h a s s e e , FL 32301 Phone: (850) 678-3994 Fax: (850) 878-9504
jcT-B^pB^liipm (, _ ) 900 L a k e s i d e Drive. M o b i l e , AL 36693 P h o n e : (334) 666-6633 Fax: (334) 666-6696
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/

/
/

/

/
J

/

/
1

1

I
/

P A G E OF

S T A N D A R D R E P O R T ^ ^ ,
DELIVERY î 5̂

D A T E D U E
E X P E D I T E D REPORT
D E L I V E

S U H C H A

D

™ OH G E ) ^ ~ S

N U M B E R O F C O O L E R S S U B M I T T E D P E R
S H I P M E N T :

R E M A R K S

R E L I N Q U I S H E D B Y : ( S I G N A T U R E )

R E C E I V E D B Y : ( S G N A T U R E )

L A B O R A T O R Y U S E O N L Y
R E C E I V E D F O R L A B O R A T O R Y B Y :
( S I G N A T U R E ) s ~ \/J /}/

D A T E T I M E C U S T O D Y I N T A C T

N O

C U S T O D Y
S E A L N O .

S T L - S L L O G N O .

D A T E T I M E

D A T E T I M E

L A B O R A T O R Y R E M A R K S :

/ i
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Serial N u m b e r 143 29 0

P R O J E C T R E F E R E N C E

S A M P L E R ( s ) N A M E

S T A N D A R D
R E P O R T

J D E L I V E R Y
C L I E N T P R O J E C T M A N A G E R

C L I E N T A D D R E S S ( C I T Y , S T A T E , Z I P ) E X P E D I T E D R E P O R T
D E L I V E R Y ( s u r c h a i g e

S A M P L E I D E N T I F I C A T I O N

SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y R E C O R D

5102 LaRoche A v e n u e . Savannah. GA 31404
2846 I n d u s t r i a l P l a z a Drive, T a l l a h a s s e e . F L 32301

CJ 900 L a k e s i d e Drive , M o b i l e . AL 36693
D 6712 B e n j a m i n Road. S u i t e 100 , T a m p a , FL 33634
CJ 100 A l p h a Drive, S u i t e 110, Destrehan, LA 70047

Phone: ( 9 1 2 ) 3 5 4 - 7 8 5 8
Phone: (904) 878-3994
Phone: (334) 666-6633
Phone: ( 8 1 3 ) 8 8 5 - 7 4 2 7
Phone: (504)764-1100

F a x : ( 9 1 2 ) 3 5 2 - 0 1 6 5
Fax: (904) 878-9504
Fax: (334) 666-6696
F a x : (813)885-7049
Fax: (504)725-1163

D A T E T I M E NO. N U M B E R O F C O N T A I N E R S S U B M I T T E D R E M A R K S
fro

oooo
/ / 3 r A.p,

3

1/30 FA -
MlO 3
I (.

"P3

F r ^ C E I V E D B Y : ( S I G N A T U R E )

D A T E T I M E R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E T I M E R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E T I M E

D A T E T I M E R E C E I V E D B Y : ( S I G N A T U R E ) D A T E T I M E R E C E I V E D B Y : ( S I G N A T U R E ) D A T E T I M E

L A B O R A T O R Y U S E O N L Y
R E C E I V E R F O R L A B O R A T O R Y B Y : ( S I G N A T U R E )/L D A T E T I M E C U S T O D Y I N T A C T

' E S [ U N O

C U S T O D Y S E A L N O . S L L O G N O . V75 L A B O R A T O R Y R E M A R K S :
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S e r i a l N u m b e r Q 2 1 3 4 6
A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y R E C O R D

n t L ; i b a r j t u r t « c . I n c

5102 L a R o c h e Avenue . S a v a n n a h , GA 31404
C D 2846 I n d u s t r i a l P l a z a Drive , T a l l a h a s s e e , F L 32301
CD 900 L a k e s i d e Drive , M o b i l e . AL 36693
CD 6712 B e n j a m i n Rd., S u i t e 100, T a m p a , FL 33634

Phone: ( 9 1 2 ) 354-7858 F a x : ( 9 1 2 ) 352-0165
Phone: ( 8 5 0 ) 878-3994 F a x : (850) 878-9504
Phone: ( 3 3 4 ) 666-6633 F a x : ( 3 3 4 ) 666-6696
Phone: ( 8 1 3 ) 885-7427 F a x : ( 8 1 3 ) 885-7049

R O J E C T R E F E R E N C E P R O J E C T N O , P R O J E C T L O C A T I O N
( S T A T E ) M A T R I X

T Y P E R E Q U I R E D A N A L Y S E S P A G E

T L ( L A B ) P R O J E C T M A N A G E R / - / - •• ' ' \ P.O. N U M B E R C O N T R A C T N O .

C L I E N T P H O N E C L I E N T F A X

C L I E N T N A M E C L I E N T E M A I L

C L I E N T A D D R E S S * * ' / (loo
O M P A N Y C O N T R A C T I N G T H I S W O R K ( i l a p p l i c a b l e ) :

S A M P L E
D A T E T I M E S A M P L E I D E N T I F I C A T I O N

Ohro
S T A N D A R D R E P O R T
D E L I V E R Y

D A T E D U E
E X P E D I T E D R E P O R T
D E L I V E R Y

S U R C H A R G E )

D A T E D U E _ _ _

O

N U M B E R O F C O O L E R S S U B M I T T E D P E R
S H I P M E N T :

N U M B E R O F C O N T A I N E R S S U B M I T T E D R E M A R K S
I D O D -

ORI
GIN

ALK
f ? i K

R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) T I M E R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E
/ ? / '

T I M E R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E T I M E

R E C E I V E D B Y : ( S I G N A M E ) D A T E T I M E R E C E I V E D B Y : ( S I G N A T U R E ) D A T E T I M E R E C E I V E D B Y : ( S I G N A T U R E ) D A T E T I M E

L A B O R A T O R Y U S E O N L Y
R E C E I V E D F O R L A B O R A T O R Y B Y :

' S I G N A T U R E ! T I M E C U S T O D Y I N T A C T C U S T O D Y
S E A L N O .

S T L - S L L O G N O . L A B O R A T O R Y R E M A R K S :
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S e r i a l N u m b e r Q 1 5 6 6 6
m A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y R E C O R D

L aab o fa " o" fe "

(2> 5102 L a R o c h e A v e n u e . S a v a n n a h , GA 31404
O 2846 I n d u s t r i a l P l a z a Drive. T a l l a h a s s e e , F L 32301
O 900 L a k e s i d e Drive. M o b i l e , AL 36693
C_5 6712 B e n j a m i n Rd. , S u i t e 100. T a m p a , FL 33634

Phone: ( 0 1 2 ) 354-W158 F a x : ( 9 1 2 ) 352-0165
P h o n e : (850) 878-3994 Fax: (850) 878-9504
Phone: ( 3 3 4 ) 666-6633 F a x : ( 3 3 4 ) 666-6696
Phone: ( 8 1 3 ) 885-7427 F a x : ( 8 1 3 ) 885-7049

R O J E C T R E F E R E N C E P R O J E C T N O . P R O J E C T L O C A T I O N M A T R I X
T Y P E R E Q U I R E D A N A L Y S E S A G E OF

S T L ( L A B ) P R O J E C T M A N A G E R
TVM ^ t_ /"c? /' k . ' -

P . O . N U M B E R C O N T R A C T N O .

E ) P M C L I E N T P H O N E

C L I E N T E M A I L

A
L I E N T A D D R E S S St.

C O M P A N Y C O N T R A C T I N G T H I S W O R K ( ( ( a p p l i c a b l e ) :

/ .rA
S A M P L E

D A T E T I M E S A M P L E I D E N T I F I C A T I O N

I5 1

T A N D A R D R E P O R T
D E L I V E R Y /T>-— ~"~2̂5

E X P E D I T E D R E P O R T
D E L I V E R Y

S U R C H A R G E )

D A T E D U E _ _ _

x— v
^ —— ^

• I U M B E R O F C O O L E R S S U B M I T T E D P E R
S H I P M E N T : . *

N U M B E R O F C O N T A I N E R S S U B M I T T E D R E M A R K S

2 I(3
OCO

I71D 2,yhi/oo 3

U R E ) D A T T I M E R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E T I M E R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E T I M E

D A T E T I M E R E C E I V E D B Y : ( S I G N A T U R E ) D A T E T I M E R E C E I V E D B Y : ( S I G N A T U R E ) D A T E T I M E

L A B O R A T O R Y U S E O N L Y
R E C E I V E D F O R L A B O R A T O R Y B Y :
( S I G N A T U R E )

T I M E C U S T O D Y I N T A C T C U S T O D Y
S E A L N O .

S T L - S L L O G N O . L A B O R A T O R Y R E M A R K S :
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S e r i a l N u m b e r Q 1 5 6 6 5
S A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y R E C O R D

L aab of ai o"r iae 2

q£) 5102 L a R o c h e A v e n u e , S a v a n n a h , GA 31404
CD 2^46 Indus t r ia l P l a z a Drive , T a l l a h a s s e e , FL 32301
CD 900 L a k e s i d e Drive , M o b i l e , AL 36693
CD 6712 B e n j a m i n Rd., S u i l e 100, T a m p a , FL 33634

Phone: ( 9 1 2 ) 354-7858 F a x : ( 9 1 2 ) 352-0165
P h o n e : ( 8 5 0 ) 878-3994 F a x : ( 8 5 0 ) 878-9504
Phone: ( 3 3 4 ) 666-6633 F a x : (334) 666-6B96
Phone: ( 8 1 3 ) 885-7427 F a x : ( 8 1 3 ) 885-7049

R O J E C T R E F E R E N C E P R O J E C T N O . P R O J E C T L O C A T I O N< S T A T E > M A T R I X
T Y P E R E Q U I R E D A N A L Y S E S P A G E

T L ( L A B ) P R O J E C T M A N A G E R P O N U M B E R C O N T R A C T N O .

C L I E N T P H O N E C L I E N T F A X

C L I E N T N A M E C L I E N T E M A I L

" L I E N T A D D R E S S

: O M £ A N Y C O N T R A C T I N G T H I S W o i l K ( i l a p p l i c a b l e ) :

S A M P L
D A T E T I M E S A M P L E I D E N T I F I C A T I O N

T A N D A R D R E P O R T
D E L I V E R Y

D A T E D U E
E X P E D I T E D R E P O R T
D E L I V E R Y

S U R C H A R G E )

D A T E D U E _ _ _

O

N U M B E R O F C O O L E R S S U B M I T T E D P E R
I P M E N T : ~—j

N U M B E R O F C O N T A I N E R S S U B M I T T E D R E M A R K S

120 3
i/13/oD 3 _J

ZO8'too

MIS 3
7>->

T I M E R E L I N Q U I S H E D . B Y : ( S I G N A T U R E )^ D A T E/ / / A T I M E R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E T I M E

D A T T I M E D A T E T I M E R E C E I V E D B Y : ( S I G N A T U R E ) D A T E T I M E

L A B O R A T O R Y U S E O N L Y
R E C E I V E D F O R L A B O R A T O R Y B Y :
( S I G N A T U R E ) D A T E T I M E C U S T O D Y I N T A C T

Y E S
N O

C U S T O D Y
S E A L N O .

S T L - S L L O G N O .

j*- 02.457
L A B O R A T O R Y R E M A R K S :
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S e r i a l N u m b e r Q 1 6 1 Q 3
A N A L Y S I S R E Q U E S T A N D C H A I N O F C U S T O D Y R E C O R D

L aab o f a"onr i** s

5102 L a R o c h e A v e n u e , Savannah . GA 31404
2846 I n d u s t r i a l P l a z a Drive, T a l l a h a s s e e , F L 32301

O 900 L a k e s i d e Drive, M o b i l e . AL 36693
C _ 5 6712 B e n j a m i n H d - . S u i t e 100, T a m p a . F L

Phone: ( 9 1 2 ) 354-7858 F a x : ( 9 1 2 ) 352-0165
Phone: ( 8 5 0 ) 878-3994 F a x : ( 8 5 0 ) 878-9504
Phone: ( 3 3 4 ) 666-6633 F a x : ( 3 3 4 ) 666-6696
Phone: ( 8 1 3 ) 885-7427 F a x : ( 8 1 3 ) 885-7049

R O J E C T R E F E R E N C E P R O J E C P R O J E C T L O C
( S T A T E )

O C A J i m M A T R I X
T Y P E R E Q U I R E D A N A L Y S E S A G E

S T L ( L A B ) P R O J E C T M A N A G E R P O NUMBER C O N T R A C T . N O .

C L I E N T P H O N E

L I E N T N A M E C L I E N T E M A I L

L I E N T A D D R E S S

O M P A N Y C O N T R A C T I N G T H I S W O R K ( i l a p p l i c a t f e ) : r̂
S A M P L E

D A T E T I M E S A M P L E I D E N T I F I C A T I O N

ifCL

S T A N D A R D REPORT
D E L I V E R Y

D A T E D U I
E X P E D I T E D R E P O R T
D E L I V E R Y

S U R C H A R G E )

D A T E D U E

0

N U M B E R O F C O O L E R S S U B M I T T E D P E R
H I P M E N T : s^~~)

N U M B E R O F C O N T A t f E R S S U B M I T T E D R E M A R K S
Y/17/oo

V / X z<2cc/o
3-

OO&o £

R E L I N Q U I S H E D B Y ^ f s i G N A T U R E ) D A T

D A T E

T I M E

T I M E

R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) D A T E T I M E R E L I N Q U I S H E D B Y : ( S I G N A T U R E )

R E C E i E D - B Y : ( S I G N A T U R E ) T I M E R E C E I V E D B Y : ( S I G N A T U R E )

D A T E

D A T E

T I M E

T I M E

/^/ L A B O R A T O R Y U S E O N L Y
R E C E I V E D F O R L A B O R A T O R Y B Y :
( S I G N A T U R D A T E T I M E C U S T O D Y I N T A C T

N O

C U S T O D Y
S E A L N O .

S T L - S L L O G N O . L A B O R A T O R Y R E M A R K S :
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Chain ofCustody Record ^jsuanterra
Q U A - 4 1 2 4 0797

Client .
/ O — V l~rl v ' l f C / 1 A*Jl**J\k~ '

Address
1 ^OC> /\fC.r\ 5> f~.

^l/Oi e-cj T e_ , P/\ Ato
Project Name •<r" t-t x' / • i

State

•e.
Z;p Code

Project Manager .
•J • ^.U(-fy/~& i*~S

Telephone Number (Area Code)/Fax Number

Site Contact Lab Contact

Carrier/Waybill Number

Contract/Purchase Order/Quote No.

Sample I.D. No. and Description
(Containers lor each sample may be combined on one line)bps- rj(/3> #/y
b?5 -TV 3 - /bitf
bP5- 'T5'3 - /0/^
b/*5 - ~&3 - i*ZO

&f/l'-TA/-3 - fo/y^
hP/V - TV 3 - Jt> /f
hf>JJ-T5 3 - >&*30
b/A'- 5TTJ - /D/Z

/ // // /^/ /

Da/e

1 3/1 hi\1•/'
/3./b/Qft

\ /

/
/

/

Time

m~
ŝ  s
? £ S ~
730

/ T V s
#00

IL, ^'It 10
/

s
X

Possible Hazard Identification
td Non-Hazard D Flammable D Skin Irritant D Poison B CD Unknown

Matrix

j

-

—

—

—

—

X

s01
-

-
-
-
-

-

x

ŝ
*/̂
//•t)(.
x x

Containers &Preservatives

1

X

1

/

i ui

X

gs

x

c 5N 2

_ —

X

X

Dale , /

La f Number

Chain of Custody Numbat. j_ _. _ _

Page / of 1
Analysis (Attach list ifmore space is needed)

!
iiiiiiii

/

.
'

x

x

x

x

/
X

X

/

/

X

x

'

x

x

x •̂

x

x

x

X

x

x X

X

Special Instructions/Conditions of Receipt

X
^-^'

/^
x/

XXX///
S a m p / e Disposal (A lee may be assessed it samples are retained
|~~1 Return Tn C.liant (~| niipnsal Ry 1 ah |1 Arrhive Fnr Mnnlhs Innrjar Ihpn .1 mnnlhi)

Turn Around Time
Q?4 Hours 048 Hours D 7 Days O 14 Days D 21 Days D Olher_

Relinquished By/

3/Melinquished By

. Time

Date Time Time

3. Relinquished By Dale . Time 3. Received By Dale , Time

Comments
— — — — — — — — — — — • » — — - — — — — - — _ ' ~—_______—— - - r . _ _ — — — — — — — — „ . , . , — — — — « - - — — — — — — — — _ _ _ — — - - • ^ ^ ^ — — | — — — „ — — — — - - — — — — — — — — — . — —DISTRIBUTION: WHITE - Stays with the Sample; CANARY - Returned lo Client with ReportT-flNK - Field Copy

/^l /.
porfr^flNK - Field
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f t ; ; >

S a m p l e N u m b e r s Depth •- - . ,-Time.r: -

f S I tr s . i i . . ' , >

f i r f tr.it-..

1-

X
? "'B•S3*.

is
•^..V-.-jf.

vSi

5̂ .̂-•' -_v*A--™-v . t * 1 — 1 ' - ~ " • • . - ;1 jRece f ived Good r C 6 h d . / C b l d ;
^

•Laboratory Notes: • ' • - . V ' - A ' " ^ ' • . • > • ; v , V : '

A ' ' j - ; ' : V r ; ; f v : * < ^ ; ' ' T i f - " ' ' J ' " * ' i V ' ^ ' - i : ' . ' r f ' ~ ' ' 1 ' - ' ' '
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p.-
L 1 : J T i . ' -

CUENT PROJECT #: -̂»_ '*——1 >"v —(i**1* > •»-• PROIECT M A N A G E R : — r T T ; J»i T^r,. / f/7 £»6»—•>- '--•-''''COLLECTOR: ' . " " T v S T / * ~ ' .*--.• ' . . * -' DATE OF COOECnON:. ..,.. - ~,._ •- ._.,. -,, , . ,£^jf\' • f*f^. /-.^viir .-. *--j .•- 4^ ~^J^/f^\^ €*rr?^S ^f • • • _-'^-?"•'.' .. , *( ;'- J'f-s*~2*» I-,-'--. ' -/ V;-.- .-a" •'.- -'. . •' . "*\~j"-* ±j-</[\*4**'^~'~-''*

o- S a m p l e N u m b e r • Depth" T l m e : ' , -

•;<•&'-•*•#•• ;~3:4
&:'.",1

' f e > ' J*.»..;:;.»

'*m'$$•,IL . . •> j-W•K^

., ̂
9-6.

;^,.i.;r¥"- • - " ' l , ^ - • ' . i ' - : ' " ' , : - " ^ : - i ' \ " ^ * - " ' t - * ' ' * - ' . • • • ' " ' - • • •

^'vr-;;'.:.- v.v .̂ aruv-.; ^:
p?-:

•.•̂ .•ga.-.«"..̂ <' - k A a J : ?

• - , ' * < \ ;

; T 6 t a r N d : " o f ;Containers r.t/^i

Recieived Good C o n d : / C 6 l d ^cS

R E U N Q U I S H E O B Y ( S t o n o t u r e ) J .... . . . . ' . D A T E / T I M E ; : ! . : : £ * ; , : ; . . . R E I? , / : . , • ' . .^^^v^^'-.^-^^gMf^-vr- -
. . R E U N Q U I S H E O B Y (Signature) . , j . , V ' . ' ' ^ . D A T E / T 1 M^^feSi
S ^ i i ' s i l . • • " ' - - i , ' . ^V"";., - ' * r ^ T - i i f t ' T ? v ' ' * ! i " T i U ^ i " ' r i • ' j V T T T S ' j ^ n ^ ^ ^ ^ K T t f ?' - - • • i * j t• ' J i L ^ X J t j
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> i - j . - , . - j - " • . , ' . . - .-•-•-• - ,̂:- ,̂- --.-i:^--r^^$^^Eir4riii*^aSfr=-->--- >-<•;.- --•• ^- -m= ••. :--T-j-r?-gy-.-y.,.- ? J - v - S s f . ,•;. . -J Vj J - . WA * r ^ / jx -^f..,e.;-' f j - j AI Kl - i T J C - ' f I 'I C T f ^ t\V' K >• C f JKI Jr'V-' i '- lSFJ,• ;-•;. .••.' . •: .- . ' „ ^._r . - .; .: . . ,-• ^ T s^ ig; i s3va£i^. . t -i:5j;^. j;^. . i j- : i ; -'A:i' '•;•'-• ^><v:\j^«A-- . • r l ' " " ^ x r v ^ y ^ v ' r i M I . .T .̂1!... u . V- , '^-i ̂ ^̂ rc •!V - &?M|«>f e i ^ 1 ^ ^ ' " : 7 : ' U . ' , ' Sl,S.p^l?;^^^p^^^^:IWI^^l§y^^^
F.. .... ., ,*' /~i ickrr. / • . _ j-*^' • f ^ Jb ' * . / I A ^ ~ ^." ^ _M ""• -•».,. *". - i •. . ' " r\Ai-r. .' . . ^^: / 'f -~ L^ -.*'.. "t . ' ' n*/~c "' T-. *^c .̂ Mb. J !.''.."'. -i*fc'?-?»2'5y & ^ A

A D D R E S S :
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§e p t e c h n i c s
L A B O R A T O R Y T E S T REPORT

December 22. 1999
P r o j e c t N o . 99304-01

M r . J i m Z u b r o v v
K e y E n v i r o n m e n t a l . I n c .
1200 A r c h S t r e e t . S u i t e 200
C a r n e g i e , P A 1 5 1 0 6

RE: S o i l s T e s t i n g - Beazer - S. C a v a l c a d e 99-785

T r a n s m i t t e d h e r e in are th e r e s u l t s o f th e s o i l s t e s t i n g p e r f o r m e d f or th e above re ferenced p r o j e c t
and v e r i f i e d on th e P r o j e c t V e r i f i c a t i o n F o r m , s u b m i t t e d December 10 . 1999 . The t e s t i n g wa s
p e r f o r m e d i n ac cordance w i t h t h e A S T M m e t h o d s l i s t e d o n t h e e n c l o s e d d a t a sheet s . T h e
r e m a i n i n g s a m p l e m a t e r i a l s f or t h i s p r o j e c t w i l l b e re ta ined for a minimum of 90 days a s d i r e c t e d
b y t h e G e o t e c h n i c s ' Q u a l i t y Program.

D i s c l a i m e r
The t e s t r e s u l t s are b e l i e v e d to be r e p r e s e n t a t i v e o f the s a m p l e s s u b m i t t e d but are i n d i c a t i v e o n l y
of the s p e c i m e n s ; which were e v a l u a t e d . G e o t e c h n i c s has no d i r e c t k n o w l e d g e of the o r i g i n of the
s a m p l e s , i m p l i e s n o p o s i t i o n w i t h regard t o t h e d i s p o s i t i o n o f t h e t e s t r e s u l t s , i.e. p a s s / f a i l , a n d
makes no c l a i m s as to the s u i t a b i l i t y of the mat er ia l for i t s i n t e n d e d use.
T h e t e s t d a t a a n d a l l a s s o c i a t e d p r o j e c t i n f o r m a t i o n p r o v i d e d s h a l l b e h e ld i n s t r i c t c o n f i d e n c e
and d i s c l o s e d t o o ther p a r t i e s o n l y w i t h a u t h o r i z a t i o n o f th e C l i e n t and G e o t e c h n i c s . The t e s t
d a t a s u b m i t t e d here in is c o n s i d e r e d integral w i t h t h i s report and is not to be r eproduc ed e x c ep t in
w h o l e and o n l y w i th th e a u t h o r i z a t i o n o f th e C l i e n t and G e o t e c h n i c s .

We are p l e a s e d to p r o v i d e the s e t e s t i n g services. S h o u l d you have any q u e s t i o n s or if we may be
o f f u r t h e r a s s i s t a n c e , p l e a s e do no t h e s i t a t e t o contac t our o f f i c e .
R e / r f e c t j

) a v i d R. B a c k s t r o m
L a b o r a t o r y D i r e c t o r

544 Braddock A v e n u e • East P i t t s b u r g h , PA 15112 • Phone (412) 823-7600 • Fax (412) 823-8999
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S H E L B Y T U B E U N I T W E I G H T
( S O P - S 3 7 )

e p t e c h n i c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R S . C A V A L C A D E 99-785
99304-01
99304-01.001

B o r i n g N o .
D e p t h P u s h e d ( t t )
S h e l b y T u b e N o .
R e c o v e r y ( f t )

N A
10.0-12.0
D P N - T S 3
1.6

M O I S T U R E C O N T E N TSection NumberT a r e N u m b e rW t . T a r e & W S ( g m . )W t . T a r e & D S ( g m . )W t . T a r e ( g m . )M o i s t u r e C o n t e n t ( % )
U N I T W E I G H TW t . T u b e & W S . ( g m s . )W t . O f T u b e ( g m s . )W t . O f W S . ( g m s . )L e n g t h 1 ( i n . )L e n g t h 2 ( i n . )L e n g t h 3 ( i n . )T o p D i a m e t e r ( i n . )M i d d l e D i a m e t e r ( i n . )Bottom D i a m e t e r ( i n . )S a m p l e V o l u m e ( c c )M o i s t u r e C o n t e n t ( % )U n i t W e t W t . ( g m s / c c )U n i t W e t W t . ( p c f . )U n i t D r y W t . ( g m s / c c )U n i t D r y W t . j p c f . )

1 21393 19110.00 126.57100.50 121.0650.49 90.9619.00 18.31
412.7020.98391.727.2227.2077.1661.4391.4651.473197.2118.311.99123.91.68104.8

S O I L P R O F I L E A N D S A M P L I N G

10.0

10.5

11.0

11.5

12.0

D E P T H
( )

—

.
-

ELEV
( )

S E C T I O N
N o .

— — — — — * •
2 ~

—— r~>

S O I L
P R O F I L E

/•'/.•//WA/•/:•/ / '•

S O I L D E S C R I P T I O N
A N D R E M A R K S

B R O W N G R A Y C L A Y E Y S A N D

T E S T
P E R F O R M E D

—

G R A I N S I Z E
S P E C I F I C
G R A V I T Y

U N I T W G T . W C ~
weN o t e : when full recovery is not achieved, the elevation can not be accurately defined.

Indicate each cut of the tube with an arrow.
Indicate dividing line between soil types with a solid line.
Indicate wax by cross-hatching. Indicate soil types by standard symbols.

T e s t e d By JP Date 12/13/99 C h e c k e d By (Q/ Date______ ____ _____
page 1 of 1 DCN: c r - S 3 7 DATE: 1-29-98 REVISION: 2 / c. \MSOFFICE\EXCEL &intQ\tK25 txisi sheet 1/544 Braddock Avenue • East P i t t s b u r g h , PA 1 5 1 1 2 • Phone (412) 823-7^00 • Fax (412) 823-8999
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C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - 3 3 )

K E Y E N V I R O N M E N T A L B o r i n g N o .
B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t )
99304-01 S a m p l e N o .
99304-01.001 S o i l C o l o r

e p t e c h n i c s
N A
10-12
D P N - T S 3
B R O W N G R A Y

uses grave l
SIEVE ANALYSIS

| sand
HYDROMETER

| s i l t and c l a y

100 3/4" 3 /8" #4 #10 #20 #40 #140 #200

1000 100 P a r t i c l e D i a m e t e r ( m m ) 0.1 0.01

U S C S Symbol sc, ASSUMED
USCS Classification CLAYEY SAND

T e s t e d B y J P D a t e 1 2 / 1 3 / 9 9 C h e c k e d B y

0.001

' O / / /03 Date /£//£/??
page 1 of 2 D C N : C T - S 3 C D A T E S - 2 5 - 9 8 R E V I S I O N : 2 CJMY DOCUMENTSv4in!Q\(E227.xh]Sheet1

544 Braddock A v e n u e • East P i t t s b u r g h , PA 1 5 1 1 2 • Phone ( 4 1 2 ) 823-7600 • Fax ( 4 1 2 ) 823-8999
001311



W A S H S I E V E A N A L Y S I S
A S T M C ) 422-63 ( S O P - S 3 )

§e p t e c h n i c s
C l i e n t K E Y E N V I R O N M E N T A L B o r i n g N o . N A
C l i e n t R e f e r e n c e B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( t t ) 10-12
P r o j e c t N o . 99304-01 S a m p l e N o . D P N - T S 3
L a b I D 99304-01.001 S o i l C o l o r B R O W N G R A Y

M o i s t u r e C o n t e n t o f P a s s i n g 3/4"
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

M a t e r i a l
2497

299.68
268.62

95.52
31.06

173.10
17.9

W a t e r C o n t e n t o f R e t a i n e d 3/4" M a t e r i a l
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

N A
N A
N A
N A
N A
N A
N A

W e t W e i g h t -3/4" S a m p l e ( g m )
D r y W e i g h t - 3/4" S a m p l e ( g m )
W e t W e i g h t +3/4" S a m p l e ( g m )
D r y W e i g h t + 3/4" S a m p l e ( g m )
T o t a l D r y W e i g h t S a m p l e ( g m )

N A
94.5

N A
0.00

N A

W e i g h t o f t h e D r y S p e c i m e n ( g m )
W e i g h t o f m i n u s #200 m a t e r i a l ( g m )
W e i g h t o f p l u s #200 m a t e r i a l ( g m )

173.10
78.65
94.45

S i e v e
S i z e

12"
6"
3"
2"

1 1 / 2 "
1"

3/4"
1 / 2 "
3/8"
#4

#10
#20
#40
#60

#140
#200
P a n

S i e v e
O p e n i n g

( m m )
300
150
75
50

37.5
25.0
19.0

12.50
9.50
4.75
2.00

0.850
0.425
0.250
0.106
0.075

-

W g t . o f S o i l
R e t a i n e d

( g m )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.98
0.20
0.09
2.02

64.86
26.30
78.65

Perc en t
R e t a i n e d

(%)0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.12
0.05
1.17

37.47
1 5 . 1 9
45.44

A c c u m u l a t e d
Perc en t
R e t a i n e d

(%)0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.57
0.68
0.73
1.90

39.37
54.56

100.00

Percent
F i n e r

(%)
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.43
99.32
99.27
98.10
60.63
45.44

-

A c c u m u l a t e d
Percen t

F i n e r
( % )

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.43
99.32
99.27
98.10
60.63
45.44

-

T e s t e d B y J P D a t e 1 2 / 1 3 / 9 9 C h e c k e d B y D a t e

page 2 of 2 D C N : C T - S 3 C D A T E S-25-98 R E V I S I O N : 2

544 Braddock Avenue • East P i t t s b u r g h , PA 1 5 1 1 2 • P h o n e ( 4 1 2 ) 823-7600
y\MYDOCUMENTS\PnntQ\f227.xlslSheel1

F a x ( 4 1 2 ) 823-8999
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S P E C I F I C G R A V I T Y
A S T M D 854-92 ( S O P - S 5 )

§ep t e chn i c s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.001

B o r i n g N o .
D e p t h ( f t )
S a m p l e N o .
V i s u a l D e s c r i p t i o n

N A
10-12
D P N - T S 3
B R O W N G R A Y F I N E S A N D Y C L A Y
( M i n u s No.4 sieve m a t e r i a l , a i r d r i e d )

R e p l i c a t e N u m b e r
P y c n o m e t e r I D
W e i g h t o f P y c n o m e t e r + S o i l + W a t e r ( g m )
T e m p e r a t u r e , T ( " C e l s i u s )
W e i g h t o f P y c n o m e t e r + W a t e r ( g m )
T a r e N u m b e r
W e i g h t o f T a r e + D r y S o i l ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f D r y S o i l ( g m )
S p e c i f i c G r a v i t y o f S o i l @ T
S p e c i f i c G r a v i t y o f W a t e r @ T
C o n v e r s i o n F a c t o r f o r T e m p e r a t u r e T
S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s

A v e r a g e S p e c i f i c G r a v i t y ( c

G 865
718.5
26.5

680.25
1343

162.88
100.92
61.96
2.614

0.9967
0.9984
2.618

i) 20° C e l s i u s

G 866
706.1
26.3

667.97

516
160.26

98.4

61.86
2.607

0.9967
0.9985
2.610

2.61

Tested By TO Date 12/14/99 Checked By Q ^ /f 7
DON: CT-S5 Date 04-27-99 Revision: 5 C:\MY DOCUMENTSVrintQ\lE214.xls]Sheet1

544 Braddock Avenue • East P i t t s b u r g h , PA 1 5 1 1 2 • P h o n e ( 4 1 2 ) 823-7600 • Fax ( 4 1 2 ) 823-8999
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S H E L B Y T U B E U N I T W E I G H T
( S O P - 3 3 7 )

e p t e c h n i c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R S . C A V A L C A D E 99-785
99304-01
99304-01.002

B o r i n g N o .
D e p t h P u s h e d ( f t )
S h e l b y T u b e N o .
R e c o v e r y ( f t )

N A
18.0-20.0
D P N - T S 3
1.6

M O I S T U R E C O N T E N TSection NumberT a r e N u m b e rW t . T a r e & W S ( g m . )W t . T a r e & D S ( g m . )W t . T a r e ( g m . )M o i s t u r e C o n t e n t ( % )
U N I T W E I G H TW t . T u b e & W S . ( g m s . )W t . O f T u b e ( g m s . )W t . O f W S . ( g m s . )L e n g t h 1 ( i n . )L e n g t h 2 ( i n . )L e n g t h 3 ( i n . )T o p D i a m e t e r ( i n . )M i d d l e D i a m e t e r ( i n . )Bottom D i a m e t e r ( i n . )S a m p l e V o l u m e ( c c )M o i s t u r e C o n t e n t ( % )U n i t W e t W t . ( g m s / c c )U n i t W e t W t . ( p c f . )U n i t D r y W t . ( g m s / c c )U n i t D r y W t . ( p c f . )

1448133.11128.99100.1414.28

285.8915.87270.024.7484.7124.7631.4471.4521.427126.8814.282.13132.81.86116.2
S O I L P R O F I L E A N D S A M P L I N G

18.0

18.5

19.0

19.5

20.0

D E P T H
( )

—

-—
.

E L E V
( )

S E C T I O N
N o .

— — — — — >
-

2 ->
_

1

S O I L
P R O F I L E

w&; : ; = ; : ; : * ; :; : ; # ; ; ! ; ;* = : ; : ; : ; ^

S O I L D E S C R I P T I O N
A N D R E M A R K S

G R A Y S I L T Y
S A N D

T E S T
P E R F O R M E D

—

S P E C I F I C
G R A V I T Y

U N I T W G T . W C .
G R A I N S I Z E

When full recovery is not achieved, the elevation can not be accurately denned.
Indicate each cut of the tube with an arrow.
Indicate dividing line between soil types with a solid line.
Indicate wax by cross-hatching. Indicate soil types by standard symbols.

T e s t e d By JP Date 12/13/99 C h e c k e d By Q^/ /Dale
1 O f 1 D O N : C T - S a ? D A T E : 1 - 2 9 - 9 8 R E V I S I O N : 2

544 Braddock Avenue • East P i t t s b u r g h , PA 1 5 1 1 2
/yC:\MSOFFICE^£XCELWnlQ\IK253.xlslSheel1

Phone ( 4 1 2 ) 823-7600 • Fax (4 12) 823-8999
001314



C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

K E Y E N V I R O N M E N T A L B o r i n g N o .
B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t )
99304-01 S a m p l e N o .
99304-01.002 S o i l C o l o r

e p t e c h n i c s
N A
18-20
D P N - T S 3
G R A Y

uses grave l
SIEVE ANALYSIS

| sand
HYDROMETER

| s i l t and c l a y

100

g>
IoT̂

OJc

1000

12" 6" 3" 3/4" 3 /8" #4 #10 #20 #40 #140 #200

100 10 0.01P a r t i c l e D i a m e t e r ( m m )
U S C S Symbol sm, ASSUMED
USCS Classification SILTY SAND

______Tested By JP____Date 1 2 / 1 3 / 9 9 C h e c k e d By Q/ Date
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W A S H S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

§e p t e c h n i c s
C l i e n t K E Y E N V I R O N M E N T A L B o r i n g N o . N A
C l i e n t R e f e r e n c e B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t ) 18-20
P r o j e c t N o . 99304-01 S a m p l e N o . D P N - T S 3
L a b I D 99304-01.002 S o i l C o l o r G R A Y

M o i s t u r e C o n t e n t o f P a s s i n g 3 / 4 "
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

M a t e r i a l
1666

334.33
303.70

99.02
30.63

204.68
15.0

W a t e r C o n t e n t o f R e t a i n e d 3 / 4 " M a t e r i a l
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

N A
N A
N A
N A
N A
N A
N A

W e t W e i g h t - 3 / 4 " S a m p l e ( g m )
D r y W e i g h t - 3 / 4 " S a m p l e ( g m )
W e t W e i g h t + 3 / 4 " S a m p l e ( g m )
D r y W e i g h t + 3 / 4 " S a m p l e ( g m )
T o t a l D r y W e i g h t S a m p l e ( g m )

N A
174.9

N A
0.00

N A

W e i g h t o f t h e D r y S p e c i m e n ( g m )
W e i g h t o f m i n u s #200 m a t e r i a l ( g m )
W e i g h t o f p l u s #200 m a t e r i a l ( g m )

204.68
29.83

174.85

S i e v e
S i z e

12"
6"
3"
2"

1 1/2"
1"

3/4"
1 / 2 "
3 /8"
#4

#10
#20
#40
#60

#140
#200

P a n

S i e v e
O p e n i n g

( m m )
300
150
75
50

37.5
25.0
19.0

12.50
9.50
4.75
2.00

0.850
0.425
0.250
0.106
0.075

-

W g t . o f S o i l
R e t a i n e d

( g m )0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04

36.13
124.22
14.46
29.83

P e r c e n t
R e t a i n e d

(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
17.65
60.69
7.06

14.57

A c c u m u l a t e d
Percen t
R e t a i n e d

(%)0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
17.67
78.36
85.43

100.00

P e r c e n tF i n e r
(%)100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.98
82.33
21.64
14.57

-

A c c u m u l a t e d
Perc en t

F i n e r
(%)100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.98
82.33
21.64
14.57

-

T e s t e d B y J P Date 1 2 / 1 3 / 9 9 C h e c k e d B y
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S P E C I F I C G R A V I T Y
A S T M D 854-92 ( S O P - S 5 )

§eo t echnic s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.002

B o r i n g N o .
D e p t h ( f t )
S a m p l e N o .
V i s u a l D e s c r i p t i o n

N A
18-20
D P N - T S 3
G R A Y F I N E S A N D
( M i n u s N o . 4 sieve m a t e r i a l , a i r d r i e d )

R e p l i c a t e N u m b e r
P y c n o m e t e r I D
W e i g h t o f P y c n o m e t e r . + S o i l + W a t e r ( g m )
T e m p e r a t u r e , T ( " C e l s i u s )
W e i g h t o f P y c n o m e t e r + W a t e r ( g r n )
T a r e N u m b e r
W e i g h t o f T a r e + D r y S o i l ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f D r y S o i l ( g m )
S p e c i f i c G r a v i t y o f S o i l @ T
S p e c i f i c G r a v i t y o f W a t e r @ T
C o n v e r s i o n F a c t o r f o r T e m p e r a t u r e T
S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s

1
865

740.2
24.8

680.47

2476
191.47
94.57
96.90
2.607

0.9971
0.9989

2.610

866
730.2
24.7

668.18
509

205.26
104.93
100.33
2.619

0.9972
0.9989

2.622

A v e r a g e S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s 2.62

Tested By TO Date 12/14/99 Checked By Date /^//e, ?
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S H E L B Y T U B E U N I T W E I G H T
( S O P - S 3 7 )

e p t e c h n i c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R S . C A V A L C A D E 99-785
99304-01
99304-01.003

B o r i n g N o .
D e p t h P u s h e d ( t t )
S h e l b y T u b e N o .
R e c o v e r y ( f t )

N A
10.0-12.0
D P N - T N 3
1.6

M O I S T U R E C O N T E N TSection NumberT a r e N u m b e rW t . T a r e & W S ( g m . )W t . T a r e & D S ( g m . )W t . T a r e ( g m . )M o i s t u r e C o n t e n t ( % )
U N I T W E I G H TW t . T u b e & W S . ( g m s . )W t . O f T u b e ( g m s . )W t . O f W S . ( g m s . )L e n g t h 1 ( i n . )L e n g t h 2 ( i n . )L e n g t h 3 ( i n . )T o p D i a m e t e r ( i n . )M i d d l e D i a m e t e r ( i n . )Bottom D i a m e t e r ( i n . )S a m p l e V o l u m e ( c c )M o i s t u r e C o n t e n t ( % )U n i t W e t W t . ( g m s / c c )U n i t W e t W t . ( p c f . )U n i t D r y W t . ( g m s / c c )U n i t D r y W t . ( p c f . )

1139161.52152.5494.8315.56
342.2917.03325.266.0246.0105.9511.4141.4351.435157.3415.562.07129.01.79111.6

S O I L P R O F I L E A N D S A M P L I N G

10.0

10.5

11.0

11.5

12.0

D E P T H
( )

—

-

ELEV
( )

S E C T I O N
N o .

—

— — — — — >
2 ~

— — — T — — +

S O I L
P R O F I L E

m
/./•.//:

S O I L D E S C R I P T I O N
A N D R E M A R K S

V O I D

B R O W N G R A Y C L A Y E Y S A N D

T E S T
P E R F O R M E D

—

G R A I N S I Z E
S P E C I F I C
G R A V I T Y

U N I T W G T ~
weWhen full recovery is not achieved, the elevation can not be accurately defined.

Indicate each cut of the tube with an arrow.
Indicate dividing line between soil types with a solid line.
Indicate wax by cross-hatching. Indicate soil types by standard symbols.

T e s t e d By JP Date 12/13/99 C h e c k e d By CJ^D ate
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S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

e p t e c h n i c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

USCS

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.003

B o r i n g N o .
D e p t h ( f t )
S a m p l e N o .
S o i l C o l o r

SIEVE ANALYSIS
grave l |

12"

90 •

80

70

I 60 -
1>̂m
0) 3U

c\L
c01£ 40O)̂

30 •-

20

10 -

0 • - — — — — — — — —

i

i

iI
i ;

i

- .

6" 3"

:

I I

i

i

1000

I .•"

I
; I

i
I '

3/4"•<-<>— 0-|

' ' I ,

i
!II

i , • i
i
i; l

i

100

i

sand I

N A
10-12
D P N - T N 3
G R A Y B R O W N

HYDROMETER
s i l t a n d c l a y

3/8" #4 #10 #20 #40 #140 #200

[ i

i

I

-

:i '

I

10

• :

i

1

i
t

l i

V

i 1ii

! |
j I

i i
I• i

1

\

II

I
I

I I

: ii i
I ! 1

!
ii

I
1

0.1

i .

! i

! i

•

0.01

!
|

!

Iiii
i
iii

ii

0.00P a r t i c l e D i a m e t e r ( m m )
USCS Symbol sc, ASSUMED
USCS Classification CLAYEY SAND

T e s t e d B y J P D a t e 1 2 / 1 3 / 9 9 C h e c k e d B y o/i D a t e
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W A S H S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - 3 3 )

e p t e c h n i c s
C l i e n t K E Y E N V I R O N M E N T A L
C l i e n t R e f e r e n c e B E A Z E R - S . C A V A L C A D E
P r o j e c t N o . 99304-01
L a b I D 99304-01.

M o i s t u r e C o n t e n t o f P a s s i n g 3/4"
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

003
M a t e r i a l

528
283.10
253.60

98.09
29.50

1 5 5 . 5 1
19.0

B o r i n g N o . N A
99-785 D e p t h ( f t ) 10-12

S a m p l e N o . D P N - T N 3
S o i l C o l o r G R A Y B R O W N

W a t e r C o n t e n t o f R e t a i n e d 3/4" M a t e r i a l
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

N A
N A
N A
N A
N A
N A
N A

W e t W e i g h t -3/4" S a m p l e ( g m )
D r y W e i g h t - 3/4" S a m p l e ( g m )
W e t W e i g h t +3/4" S a m p l e ( g m )
D r y W e i g h t + 3/4" S a m p l e ( g m )
T o t a l D r y W e i g h t S a m p l e ( g m )

N A
100.1

N A
0.00

N A

W e i g h t o f t h e D r y S p e c i m e n ( g m )
W e i g h t o f m i n u s #200 m a t e r i a l ( g m )
W e i g h t o f p l u s #200 m a t e r i a l ( g m )

155 .51
55.44

100.07

S i e v e
S i z e

12"
6"
3"
2"

1 1 / 2 "
1"

3/4"
1 / 2 "
3/8"
#4

#10
#20
#40
#60

#140
#200
P a n

S i e v e
O p e n i n g

( m m )
300
150
75
50

37.5
25.0
19.0

12.50
9.50
4.75
2.00

0.850
0.425
0.250
0.106
0.075

-

W g t . o f S o i l
R e t a i n e d

( g m )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.23
0.21
0.16
3.26

67.54
28.67
55.44

P e r c e n t
R e t a i n e d

(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.14
0.10
2.10

43.43
18.44
35.65

A c c u m u l a t e d
P e r c e n t

R e t a i n e d
(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.28
0.39
2.48

45.91
64.35

100.00

P e r c e n t
F i n e r

(%)
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.85
99.72
99.61
97.52
54.09
35.65

-

A c c u m u l a t e d
Percent

F i n e r
( % )100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.85
99.72
99.61
97.52
54.09
35.65

-
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S P E C I F I C G R A V I T Y
A S T M D 854-92 ( S O P - S 5 )

eotechnic s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.003

B o r i n g N o .
D e p t h ( f t )
S a m p l e N o .
V i s u a l D e s c r i p t i o n

N A
10-12
D P N - T N 3
G R A Y B R O W N C L A Y E Y F I N E S A N D
( M i n u s N o . 4 sieve m a t e r i a l , a i r d r i e d )

R e p l i c a t e N u m b e r
P y c n o m e t e r I D
W e i g h t o f Pycnomet er + Soi l + W a t e r (gm)
T e m p e r a t u r e , T ( " C e l s i u s )
W e i g h t o f P y c n o m e t e r + W a t e r ( g m )
T a r e N u m b e r
W e i g h t o f T a r e + D r y S o i l ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f D r y S o i l ( g m )
S p e c i f i c G r a v i t y o f S o i l @ T
S p e c i f i c G r a v i t y o f W a t e r @ T
C o n v e r s i o n F a c t o r f o r T e m p e r a t u r e T

S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s

A v e r a g e S p e c i f i c G r a v i t y ( £

G 865
715.1
25.5

680.38

1339
159.05
102.59
56.46
2.597

0.9969
0.9987

2.601

$ 20° C e l s i u s

G 866
702.3
25.5

668.08
1923

158.41
102.83
55.58
2.602

0.9969
0.9987

2.606

2.60
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S H E L B Y T U B E U N I T W E I G H T
( S O P - S 3 7 )

e p t e c h n i c s
C l i e n t
C l i e n t R e f e r e n c eP r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R S . C A V A L C A D E 99-785
99304-01
99304-01.004

B o r i n g N o .
D e p t h P u s h e d ( f t )
S h e l b y T u b e N o .
R e c o v e r y ( f t )

N A
16.0-18.0
D P N - T N 3
1

M O I S T U R E C O N T E N TSection NumberT a r e N u m b e rW t . T a r e & W S ( g m . )W t . T a r e & D S ( g m . )W t . T a r e ( g m . )M o i s t u r e C o n t e n t ( % )
U N I T W E I G H TW t . T u b e & W S . ( g m s . )W t . O f T u b e ( g m s . )W t . O f W S . ( g m s . )L e n g t h 1 ( i n . )L e n g t h 2 ( i n . )L e n g t h 3 ( i n . )T o p D i a m e t e r ( i n . )M i d d l e D i a m e t e r ( i n . )B o t t o m D i a m e t e r ( i n . )S a m p l e V o l u m e (cc)M o i s t u r e C o n t e n t ( % )U n i t W e t W t . ( g m s / c c )U n i t W e t W t . ( p c f . )U n i t D r y W t . ( g m s / c c )U n i t D r y W t . ( p c f . )

1118148.12142.41104.4415,04
308.2914.45293.845.2025.2855.2071.4141.4061.432135.2515.042.17135.61.89117.8

S O I L P R O F I L E A N D S A M P L I N G

16.0

16.5

17.0

17.5

18.0

D E P T H
( )

—

--
—
~
-

E L E V
( )

S E C T I O N
N o .

————— >
-

2 >

1

S O I L
P R O F I L E

• " • *\ " • ' • ' 1 ''•:'-:\ '•:'•:):" S . - ; * 1 • ; • . • !. \ • . * . ' . • . •: • : • ; : ; ; / ! ;I B S

S O I L D E S C R I P T I O N
A N D R E M A R K S

T H I S P O R T I O N O F
T U B E C O L L A P S E D A N D

B E N T

G R A Y P O O R L E Y G R A D E D
S A N D W I T H S I L T

T E S T
P E R F O R M E D

—

-
I N w

T E S T _
U N I T W G T W C

G R A I N S I Z E
S P E C I F I C
G R A V I T Ywore . When full recovery is not achieved, the elevation can not be accurately denned.

Indicate each cut of the tube with an arrow.
Indicate dividing line between soil types with a so/id line.
Indicate wax by cross-hatching. Indicate soil types by standard symbols.

T e s t e d By JP Date 12/13/99 Checked By QJO aie
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S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

e p t e c h n i c s
C l i e n t K E Y E N V I R O N M E N T A L
C l i e n t R e f e r e n c e B E A Z E R - S . C A V A L C A D E 99-785
P r o j e c t N o . 99304-01
L a b I D 99304-01.004

USCS

B o r i n g N o .
D e p t h ( f t )
S a m p l e N o .
S o i l C o l o r

SIEVE ANALYSISgrave l

12" 6" 3"

90 -

Qr\

r B
y W

eigh
t

n 
o> 

--i 
c

3 
O 

O 
C

0) ~"->
1
' c '0)
£ 40 -0)Q.

1
30 -

20 -

10 ---

0 • - — — — — — — — — — — — — —

• i
i iii

!

t

; ' l

i ; •

; i .
i i i
i i *! : i !l j i i

i :

1

i

1

1
i

i
i

i

i
1

'

3/4"(T^1

ii
p

1 :

! : ; i •

ii

ii

1 i :i
: 1

i ;

1000 100

3/8"
^UMMMM

— —

1 sand 1

N A
16-18
D P N - T N 3
G R A Y

HYDROMETER
s i l t a n d c l a y

#4 #10 #20 #40 #140 #200o — — « — — A — — ^ — — — — — — — — — — — — — — — — — — — — — —

—

]

Ii

'
• I •: i|

ii

I

10

II

t

<

i 1

I

'

\}
|

i ' '

• i i

i •

i \

1

—

l> ii
...

I
i

i !t

1

V

1j

1 •

!

i

0.1

i

:IIi

0.01 0.00P a r t i c l e D i a m e t e r ( m m )
USCS Symbol sp-sm, ASSUMED D60 = 0.2 CC = 1.2
USCS Classification POORLY GRADED SAND WITH SILT D30 = 0.1 CU = 2.3

D10 =
T e s t e d B y J P D a t e 1 2 / 1 3 / 9 9 C h e c k e d B y i j j f c ate /
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W A S H S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

e S t e c h n i c s
C l i e n t K E Y E N V I R O N M E N T A L B o r i n g N o . N A
C l i e n t R e f e r e n c e B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t ) 16-18
P r o j e c t N o . 99304-01 S a m p l e N o . D P N - T N 3
L a b I D 99304-01.004 S o i l C o l o r G R A Y

M o i s t u r e C o n t e n t o f P a s s i n g 3/4"
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

M a t e r i a l
2459

264.64
243.04

94.74
21.60

148.30
14.6

W a t e r C o n t e n t o f R e t a i n e d 3/4" M a t e r i a l
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

N A
N A
N A
N A
N A
N A
N A

W e t W e i g h t -3/4" S a m p l e ( g m )
D r y W e i g h t - 3/4" S a m p l e ( g m )
Wet W e i g h t +3/4" S a m p l e ( g m )
D r y W e i g h t + 3/4" S a m p l e ( g m )
T o t a l D r y W e i g h t S a m p l e ( g m )

N A
133.7

N A
0.00

N A

W e i g h t o f t h e D r y S p e c i m e n ( g m )
W e i g h t o f m i n u s #200 m a t e r i a l ( g m )
W e i g h t of p l u s #200 material ( g m )

148.30
14.61

133.69

S i e v e
S i z e

12"
6"
3"
2"

1 1 / 2 "
1"

3/4"
1 / 2 "
3/8"
#4

#10
#20
#40
#60

#140
#200
P a n

S i e v e
O p e n i n g

( m m )
300
150
75
50

37.5
25.0
19.0

12.50
9.50
4.75
2.00

0.850
0.425
0.250
0.106
0.075

-

W g t . o f S o i l
R e t a i n e d

( g m )0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

13.11
1 1 1 . 0 9

9.49
14.61

Percent
R e t a i n e d

(%)0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.84

74.91
6.40
9.85

Accumulat ed
Perc en t
R e t a i n e d

(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.84

83.75
90.15

100.00

Percent
F i n e r

(%)100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
91.16
16.25
9.85

-

AccumulatedPercent
F i n e r

(%)100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
91.16
16.25
9.85

-

T e s t e d B y J P D a t e 1 2 / 1 3 / 9 9 C h e c k e d B y
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S P E E C I F I C G R A V I T Y
A S T M D 854-92 ( S O P - S 5 )

§e p t e c h n i c s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.004

Boring N o .
D e p t h ( f t )
S a m p l e N o .
V i s u a l D e s c r i p t i o n

N A
16-18
D P N - T N 3
G R A Y F I N E S A N D
( M i n u s N o . 4 sieve m a t e r i a l , a i r d r i e d )

R e p l i c a t e N u m b e r
P y c n o m e t e r I D
W e i g h t o f P y c n o m e t e r + S o i l + W a t e r ( g m )
T e m p e r a t u r e , T ( ° C e l s i u s )
W e i g h t o f P y c n o m e t e r + W a t e r ( g m )
T a r e N u m b e r
W e i g h t o f T a r e + D r y S o i l ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f D r y S o i l ( g m )
S p e c i f i c G r a v i t y o f S o i l @ T
S p e c i f i c G r a v i t y o f W a t e r @ T
C o n v e r s i o n F a c t o r f o r T e m p e r a t u r e T
S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s

A v e r a g e S p e c i f i c G r a v i t y ( c

G 865
711.7
24.7

680.48

1679
148.69
97.95
50.74
2.599

0.9972
0.9989
2.602

£ 20° C e l s i u s

G 866
701.4

25
668.14

2447
153.89

99.8
54.09
2.596

0.9971
0.9988
2.599

2.60

Tested By TO Date 12/14/99 Checked By Date /J.//C,
DON: CT-SS Date 04-27-99 Revision: 5 C:\MYDOCUMENTS\PrintQ\fE217.xlslSheet1
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S H E L B Y T U B E U N I T W E I G H T
( S O P - 5 3 7 )

ep t e chn i c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R S . C A V A L C A D E 99-785
99304-01
99304-01.005

Boring N o .
D e p t h P u s h e d ( f t )
S h e l b y T u b e N o .R e c o v e r y ( f t )

N A
12.0-14.0
D P S - T N 3
1.6

M O I S T U R E C O N T E N TSection NumberT a r e N u m b e rW t . T a r e & W S ( g m . )W t . T a r e & D S ( g m . )W t . T a r e ( g m . )M o i s t u r e C o n t e n t ( % )
U N I T W E I G H TW t . T u b e & W S . ( g m s . )W t . O f T u b e ( g m s . )W t . O f W S . ( g m s . )L e n g t h 1 ( i n . )L e n g t h 2 ( i n . )L e n g t h 3 ( i n . )T o p D i a m e t e r ( i n . )M i d d l e D i a m e t e r ( i n . )Bottom D i a m e t e r ( i n . )S a m p l e V o l u m e ( c c )M o i s t u r e C o n t e n t ( % )U n i t W e t W t . ( g m s / c c )U n i t W e t W t . ( p c f . )U n i t D r y W t . ( g m s / c c )U n i t D r y W t . ( p c f . )

1 2 3 424116.62112.6291.2518.72
424.7021.50403.207.2307.2277.1971.4461.4461.441193.8018.722.08129.81.75109.4

S O I L P R O F I L E A N D S A M P L I N G

12.0

12.5

13.0

13.5

14.0

D E P T H
( )

—

;
-

E L E V
( )

S E C T I O N
N o .

—

— — — — — * •

1

S O I L
P R O F I L E

I f f

S O I L D E S C R I P T I O N
A N D R E M A R K S

T U B E S P L I T O P E N
A P P R O X . 1 / 4 I N C H

B R O W N S A N D Y C L A Y

T E S T
P E R F O R M E D

—

;
U N I T W G T . W C .

G R A I N S I Z E
S P E C I F I C
G R A V I T Y

When full recovery is not achieved, the elevation can not be accurately defined.
Indicate each cut of the tube with an arrow.
Indicate dividing line between soil types with a solid line.
Indicate wax by cross-hatching. Indicate soil types by standard symbols.
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S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 ) §e p t e c h n i c s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

uses

100

90 -

80

70

1 6°
CD

>smS 50-c
'iL.
CV
5 40a.

30

20 -

10 -

0 ——

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.005

B o r i n g N o .
D e p t h ( f t )
S a m p l e N o .
S o i l C o l o r

SIEVE ANALYSIS
gravel

12"
. I: , I

6" 3"

!

i

|

1 . i '! ' '; ti

1000

i

I
II

j

, I
I r

:

: i '
i - i
: '

3/4"-<*0̂ >

i

• : : j
I !

: , j

100

3 / 8 '>— •

I '

M

| sand

#4 #10 #20

i •1 I
I

:

1 '

10

#40
ij : i

i

!

i
i

i l l
l |
||

j '

I

1

I

N A
12-14
D P S - T N 3
B R O W N

HYDROMETER
s i l t a n d c l a y

#140 #200

\\

•

I
I

k
' i

j
!
I

I

i i

, * i >

0.1

' '
I

;
' i !

|

I

i

i[i

I| ; ;

0.01

II

o.ocP a r t i c l e D i a m e t e r ( m m )
L/SCS Symbol cl, ASSUMED
USCS Classification SANDY LEAN CLAY

______Tested By J P _ _ _ _ D a t e 1 2 / 1 3 / 9 9 C h e c k e d By C j / Date
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e p t e c h n i c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

W A S H S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

K E Y E N V I R O N M E N T A L B o r i n g N o .
B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t )
99304-01 S a m p l e N o .
99304-01.005 S o i l C o l o r

§
N A
12-14
D P S - T N 3
B R O W N

M o i s t u r e C o n t e n t o f P a s s i n g 3/4"
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

M a t e r i a l
500

318.15
286.70
101.46

31.45
185.24

17.0

W a t e r C o n t e n t o f R e t a i n e d 3/4" M a t e r i a l
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

N A
N A
N A
N A
N A
N A
N A

W e t W e i g h t -3/4" S a m p l e ( g m ) N A
D r y W e i g h t - 3/4" S a m p l e ( g m ) 85.1
W e t W e i g h t +3/4" S a m p l e ( g m ) N A
Dry W e i g h t + 3/4" S a m p l e ( g m ) 0.00
T o t a l D r y W e i g h t S a m p l e ( g m ) N A

W e i g h t o f t h e D r y S p e c i m e n ( g m )
W e i g h t o f m i n u s #200 m a t e r i a l ( g m )
W e i g h t o f p l u s #200 m a t e r i a l ( g m )

185.24
100.14

85.10

S i e v e
S i z e

12"
6"
3"
2"

1 1 / 2 "
1"

3/4"
1 / 2 "
3/8"
#4

#10
#20
#40
#60

#140
#200
Pan

S i e v e
O p e n i n g

( m m )
300
150
75
50

37.5
25.0
19.0

12.50
9.50
4.75
2.00

0.850
0.425
0.250
0.106
0.075

-

W g t . o f S o i l
R e t a i n e d

( g m )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.14
1.44

66.97
16.51

100.14

P e r c e n t
R e t a i n e d

(%)0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.08
0.78

36.15
8.91

54.06

A c c u m u l a t e d
P e r c e n t
R e t a i n e d

(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.10
0.87

37.03
45.94
100.00

P e r c e n t
F i n e r

(%)100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.98
99.90
99.13
62.97
54.06

-

A c c u m u l a t e d
Percen t

F i n e r
( % )100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.98
99.90
99.13
62.97
54.06

-

T e s t e d B y J P D a t e 1 2 / 1 3 / 9 9 C h e c k e d B y D a t e
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S P E E C I F I C G R A V I T Y
A S T M D 854-92 ( S O P - S 5 )

e p t e c h n i c s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.005

B o r i n g N o .
D e p t h ( f t )
S a m p l e N o .
V i s u a l D e s c r i p t i o n

N A
12-14
D P N - T N 3
B R O W N C L A Y E Y F I N E S A N D
( M i n u s N o . 4 sieve m a t e r i a l , a i r d r i e d )

R e p l i c a t e N u m b e r
P y c n o m e t e r I D
W e i g h t o f P y c n o m e t e r + S o i l + W a t e r ( g m )
T e m p e r a t u r e , T ( " C e l s i u s )
W e i g h t o f P y c n o m e t e r + W a t e r ( g m )
T a r e N u m b e r
W e i g h t o f T a r e + D r y S o i l ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f D r y S o i l ( g m )
S p e c i f i c G r a v i t y o f S o i l @ T
S p e c i f i c G r a v i t y o f W a t e r @ T
C o n v e r s i o n F a c t o r f o r T e m p e r a t u r e T
S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s

1
865

722.3
23.1

680.68
2454

167.59
100.34

67.25
2.624

0.9975
0.9993
2.626

866
710.1
23.1

668.38
2452

166.12
98.77
67.35
2.628

0.9975
0.9993
2.630

A v e r a g e S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s 2.63

Tested By TO Date 12/15/99 Checked By QJDate
DCN: CT-SS Data 04-27-99 Revision: 5 C:\MY DOCUMEMTS\PrintQ\IE218.xls]Sheen
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S H E L B Y T U B E U N I T W E I G H T
( S O P - S 3 7 )

e p t e c h n i c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R S . C A V A L C A D E 99-785
99304-01
99304-01.006

B o r i n g N o .
D e p t h P u s h e d ( f t )
S h e l b y T u b e N o .
R e c o v e r y ( f t )

N A
16-18
D P S - T N 3
1.6

M O I S T U R E C O N T E N TSection NumberT a r e N u m b e rW t . T a r e & W S ( g m . )W t . T a r e & D S ( g m . )W t . T a r e ( g m . )M o i s t u r e C o n t e n t ( % )
U N I T W E I G H TW t . T u b e & W S . ( g m s . )W t . O f T u b e ( g m s . )W t . O f W S . ( g m s . )L e n g t h 1 ( i n . )L e n g t h 2 ( i n . )L e n g t h 3 ( i n . )T o p D i a m e t e r ( i n . )M i d d l e D i a m e t e r ( i n . )B o t t o m D i a m e t e r ( i n . )S a m p l e V o l u m e (cc)M o i s t u r e C o n t e n t ( % )U n i t W e t W t . ( g m s / c c )U n i t W e t W t . ( p c f )U n i t D r y W t . ( g m s / c c )U n i t D r y W t . ( p c f . )

111170149.45140.2894.0819.85
407.7022.56385.147.1897.1987.1971.4551.4421.440193.5319.851.99124.21.66103.6

S O I L P R O F I L E A N D S A M P L I N G

16.0

16.5

17.0

17.5

18.0

D E P T H
( )

—

-

ELEV
( )

S E C T I O N
N o .

— — — — - >
2 ~

——— T~>

S O I L
P R O F I L E

/•':/. /. '/m
/ /. 7 7:'

S O I L D E S C R I P T I O N
A N D R E M A R K S

G R A Y I S H B R O W N C L A Y E Y
S A N D

T E S T
P E R F O R M E D

—

G R A I N S I Z E
S P E C I F I C
G R A V I T Y

U N I T W G T . "
weWhen full recovery is not achieved, the elevation can not be accurately defined.

Indicate each cut of the tube with an arrow.
indicate dividing line between soil types with a solid line.
Indicate wax by cross-hatching. Indicate soil types by standard symbols.
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C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

K E Y E N V I R O N M E N T A L B o r i n g N o .
B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t )
99304-01 S a m p l e N o .
99304-01.006 S o i l C o l o r

§e p t e c h n i c s
N A
16-18
D P S - T N 3
G R A Y I S H B R O W N

uses SIEVE ANALYSIS
grave l | sand |

HYDROMETER
s i l t a n d c l a y

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200

1000 100 1 0.1P a r t i c l e D i a m e t e r ( m m )
USCS Symbol sc, ASSUMED
USCS Classification CLAYEY SAND

_______Tested By JP____Date 1 2 / 1 3 / 9 9 C h e c k e d By

0.01

Q/ Date /

0.001
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C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

W A S H S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

K E Y E N V I R O N M E N T A L B o r i n g N o .
B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t )
99304-01 S a m p l e N o .
99304-01.006 S o i l C o l o r

§e p t e c h n i c s
N A
16-18
D P S - T N 3
G R A Y I S H B R O W N

M o i s t u r e C o n t e n t o f P a s s i n g 3/4"
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

M a t e r i a l
1 6 1 9

313.79
277.49

95.98
36.30

1 8 1 . 5 1
20.0

W a t e r C o n t e n t o f R e t a i n e d 3/4" M a t e r i a l
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

N A
N A
N A
N A
N A
N A
N A

W e t W e i g h t -3/4" S a m p l e ( g m ) N A
D r y W e i g h t - 3/4" S a m p l e ( g m ) 95.3
W e t W e i g h t +3/4" S a m p l e ( g m ) N A
D r y W e i g h t + 3/4" S a m p l e ( g m ) 0.00
T o t a l D r y W e i g h t S a m p l e ( g m ) N A

W e i g h t o f t h e D r y S p e c i m e n ( g m )
W e i g h t o f m i n u s #200 m a t e r i a l ( g m )
W e i g h t o f p l u s #200 m a t e r i a l ( g m )

181 .51
86.24
95.27

S i e v e
S i z e

12"
6"
3"
2"

1 1 / 2 "
1"

3/4"
1 / 2 "
3/8"
#4

#10
#20
#40
#60

#140
#200
P a n

S i e v e
O p e n i n g

( m m )
300
150
75
50

37.5
25.0
19.0

12.50
9.50
4.75
2.00

0.850
0.425
0.250
0.106
0.075

-

W g t . o f S o i l
R e t a i n e d

( g m )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.66
0.38
0.19
0.23
1.00

68.89
23.92
86.24

P e r c e n t
R e t a i n e d

(%)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.36
0.21
0.10
0.13
0.55

37.95
13.18
47.51

A c c u m u l a t e d
P e r c e n t
R e t a i n e d(%)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.36
0.57
0.68
0.80
1.36

39.31
52.49

100.00

Percen t
F i n e r

(%)
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.64
99.43
99.32
99.20
98.64
60.69
47.51

-

A c c u m u l a t e d
Perc en t

F i n e r
( % )100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.64
99.43
99.32
99.20
98.64
60.69
47.51

-
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S P E E C I F I C G R A V I T Y
A S T M D 854-92 ( S O P - S 5 )

§ep t e chn i c s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.006

B o r i n g N o .
D e p t h ( f t )
S a m p l e N o .
V i s u a l D e s c r i p t i o n

N A
16-18
D P S - T N 3
G R A Y I S H BROWN C L A Y E Y ,
S I L T Y S A N D
( M i n u s N o . 4 sieve m a t e r i a l , a i r d r i e d )

R e p l i c a t e N u m b e r
P y c n o m e t e r I D
W e i g h t o f P y c n o m e t e r + S o i l + W a t e r ( g m )
T e m p e r a t u r e , T ( " C e l s i u s )
W e i g h t o f P y c n o m e t e r + W a t e r ( g m )
T a r e N u m b e r
W e i g h t o f T a r e + D r y S o i l ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f D r y S o i l ( g m )
S p e c i f i c G r a v i t y o f S o i l @ T
S p e c i f i c G r a v i t y o f W a t e r @ T
C o n v e r s i o n F a c t o r f o r T e m p e r a t u r e T
S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s

A v e r a g e S p e c i f i c G r a v i t y ( $ .

G 865
721.5

24
680.57

1636
164.37
98.04

66.33
2.612

0.9973
0.9991

2.614

5 20° C e l s i u s

G 866
709.4
24.1

668.26

863
171.22
104.49

66.73
2.608

0.9973
0.9991

2.611

2.61
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S H E L B Y T U B E U N I T W E I G H T
( S O P - S 3 7 )

ep t e chni c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R S . C A V A L C A D E 99-785
99304-01
99304-01.007

M O I S T U R E C O N T E N TSection NumberT a r e N u m b e rW t . T a r e & W S ( g m . )W t . T a r e & D S ( g m . )W t . T a r e ( g m . )M o i s t u r e C o n t e n t ( % )
U N I T W E I G H TW t . T u b e & W S . ( g m s . )W t . O f T u b e ( g m s . )W t . O f W S . ( g m s . )L e n g t h 1 ( i n . )L e n g t h 2 ( i n . )L e n g t h 3 ( i n . )T o p D i a m e t e r ( i n . )M i d d l e D i a m e t e r ( i n . )Bottom D i a m e t e r ( i n . )S a m p l e V o l u m e (c c)M o i s t u r e C o n t e n t ( % )U n i t W e t W t . ( g m s / c c )U n i t W e t W t . ( p c f . )U n i t D r y W t . ( g m s / c c )U n i t D r y W t . ( p c f . )

B o r i n g N o .D e p t h P u s h e d ( f t )
S h e l b y T u b e N o .
R e c o v e r y ( f t )

431.1020.25410.857.2837.3207.2651.4431.4471.451196.4312.902.09130.51.85115.6

37696.0786.007.9412.90

N A
10.0-12.0
D P S - T S 3
1.7

S O I L P R O F I L E A N D S A M P L I N G

10.0

10.5

11.0

11.5

12.0

D E P T H
( )

—

-

-

—

E L E V
( )

S E C T I O N
N o .

3

— — — — — — — >
2

—————— +

1 ~~

S O I L
P R O F I L E

Iffl
!'•• ''•'

ill

S O I L D E S C R I P T I O N
A N D R E M A R K S

R O C K
G R A Y S A N D Y C L A Y

T E S T
P E R F O R M E D

we ~
U N I T W G T .
G R A I N S I Z E

S P E C I F I C
G R A V I T Y "

-

—

wore when full recovery is not achieved, the elevation can not be accurately defined.
Indicate each cut of the tube with an arrow.
Indicate dividing line between soil types with a solid line.
Indicate wax by cross-hatching. Indicate soil types by standard symbols.
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C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

K E Y E N V I R O N M E N T A L B o r i n g N o .
B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t )
99304-01 S a m p l e N o .
99304-01.007 S o i l C o l o r

e p t e c h n i c s
N A
10-12
D P S - T S 3
G R A Y

uses grave l
SIEVE ANALYSIS

| sand
HYDROMETER

| s i l t and c l a y

3/4" 3/8" #4 #10 #20 #40 #140 #200

1000 100 10 1 0.1P a r t i c l e D i a m e t e r ( m m )
USCS Symbol cl, ASSUMED
USCS Classification SANDY LEAN CLAY

0.01 0.001
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W A S H S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

ep t e chni c s
C l i e n t K E Y E N V I R O N M E N T A L B o r i n g N o . N A
C l i e n t R e f e r e n c e B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t ) 10-12
P r o j e c t N o . 99304-01 S a m p l e N o . D P S - T S 3
L a b I D 99304-01.007 S o i l C o l o r G R A Y

M o i s t u r e C o n t e n t o f P a s s i n g 3/4"
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

M a t e r i a l
517

333.44
303.71
100.39

29.73
203.32

14.6

W a t e r C o n t e n t o f R e t a i n e d 3/4" M a t e r i a l
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

N A
N A
N A
N A
N A
N A
N A

W e t W e i g h t -3/4" S a m p l e ( g m )
D r y W e i g h t - 3/4" S a m p l e ( g m )
W e t W e i g h t +3/4" S a m p l e ( g m )
D r y W e i g h t + 3/4" S a m p l e ( g m )
T o t a l D r y W e i g h t S a m p l e ( g m )

N A
78.9

N A
20.15

N A

W e i g h t o f t h e D r y S p e c i m e n ( g m )
W e i g h t o f m i n u s #200 m a t e r i a l ( g m )
W e i g h t o f p l u s #200 m a t e r i a l ( g m )

203.32
104.29

99.03

S i e v e
S i z e

12"
6"
3"
2"

1 1 / 2 "
1"

3/4"
1 / 2 "
3/8"
#4

#10
#20
#40
#60

#140
#200
P a n

S i e v e
O p e n i n g

( m m )
300
150
75
50

37.5
25.0
19.0

12.50
9.50
4.75
2.00
0.850
0.425
0.250
0.106
0.075

-

W g t . o f S o i l
R e t a i n e d

( g m )
0.00
0.00
0.00
0.00
0.00
0.00

20.15
0.00
0.00
1.84
5.96
4.34
2.92
2.51
38.43
22.88

104.29

P e r c e n t
R e t a i n e d

(%)0.00
0.00
0.00
0.00
0.00
0.00
9.91
0.00
0.00
0.90
2.93
2.13
1.44
1.23

18.90
11.25
51.29

A c c u m u l a t e d
P e r c e n t
R e t a i n e d

(%)0.00
0.00
0.00
0.00
0.00
0.00
9.91
9.91
9.91

10.82
13.75
15.88
17.32
18.55

' 37.45
48.71

100.00

Percen t
F i n e r

(%)100.00
100.00
100.00
100.00
100.00
100.00
90.09
90.09
90.09
89.18
86.25
84.12
82.68
81.45
62.55
51.29

-

A c c u m u l a t e d
Percen t

F i n e r
(%)100.00

100.00
100.00
100.00
100.00
100.00
90.09
90.09
90.09
89.18
86.25
84.12
82.68
81.45
62.55
51.29

-
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S P E C I F I C G R A V I T Y
A S T M D 854-92 ( S O P - S 5 )

e p t e c h n i c s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.007

Boring N o .
D e p t h ( f t )
S a m p l e N o .
V i s u a l D e s c r i p t i o n

N A
10-12
D P S - T S 3
G R A Y C L A Y A N D F I N E S A N D
( M i n u s N o . 4 sieve m a t e r i a l , a i r d r i e d )

R e p l i c a t e N u m b e r
P y c n o m e t e r I D
W e i g h t o f P y c n o m e t e r + S o i l + W a t e r ( g m )
T e m p e r a t u r e , T ( " C e l s i u s )
W e i g h t o f P y c n o m e t e r + W a t e r ( g m )
T a r e N u m b e r
W e i g h t o f T a r e + D r y S o i l ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f D r y S o i l ( g m )
S p e c i f i c G r a v i t y o f S o i l @ T
S p e c i f i c G r a v i t y o f W a t e r @ T
C o n v e r s i o n F a c t o r f o r T e m p e r a t u r e T
S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s

1
865

725.4
25.3

680.40

1005
177.63
105.08
72.55
2.633

0.9970
0.9988

2.636

866
713.3
25.3

668.10
1003

171.43
98.49
72.94
2.629

0.9970
0.9988
2.632

A v e r a g e S p e c i f i c G r a v i t y ( $ .$ 20° C e l s i u s 2.63

Tested By TO Date 12/15/99 Checked By
DCN: CT-S5 Date 04-27-99 Revision: 5
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S H E L B Y T U B E U N I T W E I G H T
( S O P - 3 3 7 )

ep t e chni c s
C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R S . C A V A L C A D E 99-785
99304-01
99304-01.008

Boring N o .
D e p t h P u s h e d ( f t )
S h e l b y T u b e N o .
R e c o v e r y ( f t )

N A
18.0-20.0
D P S - T S 3
1.6

M O I S T U R E C O N T E N TSection NumberT a r e N u m b e rW t . T a r e & W S ( g m . )W t . T a r e & D S ( g m . )W t . T a r e ( g m . )M o i s t u r e C o n t e n t ( % )
U N I T W E I G H TW t . T u b e & W S . ( g m s . )W t . O f T u b e ( g m s . )W t . O f W S . ( g m s . )L e n g t h 1 ( i n . )L e n g t h 2 ( i n . )L e n g t h 3 ( i n . )T o p D i a m e t e r ( i n . )M i d d l e D i a m e t e r ( i n . )B o t t o m D i a m e t e r ( i n . )S a m p l e V o l u m e ( c c )M o i s t u r e C o n t e n t ( % )U n i t W e t W t . ( g m s / c c )U n i t W e t W t . ( p c f . )U n i t D r y W t . ( g m s / c c )U n i t D r y W t . ( p c f . )

1456124.75121.0799.4917.05
414.5023.96390.547.2477.2457.2411.4321.4371.429191.3717.052.04127.31.74108.8

S O I L P R O F I L E A N D S A M P L I N G

18.0

18.5

19.0

19.5

20.0

D E P T H
( )

—

-

-

E L E V
( )

S E C T I O N
N o .

—

— — — — — * •

1

S O I L
P R O F I L E

m
S O I L D E S C R I P T I O N

A N D R E M A R K S

T U B E I S H A L F F I L L E D
W I T H W A T E R & S O I L

G R A Y C L A Y E Y S A N D

T E S T
P E R F O R M E D

—

-
U N I T W G T . W C .

G R A I N S I Z E
S P E C I F I CG R A V I T Y

Note: When full recovery is not~achieved~,~the elevation can noCbe accurately defined.
Indicate each cut of the tube with an arrow.
Indicate dividing line between soil types with a solid line.
Indicate wax by cross-hatching. Indicate soil types by standard symbols.
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C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

K E Y E N V I R O N M E N T A L B o r i n g N o .
B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t )
99304-01 S a m p l e N o .
99304-01.008 S o i l C o l o r

e p t e c h n i c s§
N A
18-20
D P S - T S 3
G R A Y

uses SIEVE ANALYSIS
gravel I sand

HYDROMETER| s i l t and c l a y

100 #20 #40 #140 #200

1000 100 1 0.1P a r t i c l e D i a m e t e r ( m m ) 0.01

U S C S Symbol sc, ASSUMED
USCS Classification CLAYEY SAND
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W A S H S I E V E A N A L Y S I S
A S T M D 422-63 ( S O P - S 3 )

e p t e c h n i c s

C l i e n t K E Y E N V I R O N M E N T A L B o r i n g N o . N A
C l i e n t R e f e r e n c e B E A Z E R - S . C A V A L C A D E 99-785 D e p t h ( f t ) 18-20
P r o j e c t N o . 99304-01 S a m p l e N o . D P S - T S 3
L a b I D 99304-01.008 S o i l C o l o r G R A Y

M o i s t u r e C o n t e n t o f P a s s i n g 3/4"
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

M a t e r i a l
1680

334.17
299.48
104.39

34.69
195.09

17.8

W a t e r C o n t e n t o f R e t a i n e d 3/4" M a t e r i a l
T a r e N o .
W g t . T a r e + W e t S p e c i m e n ( g m )
W g t . T a r e + D r y S p e c i m e n ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f W a t e r ( g m )
W e i g h t o f D r y S o i l ( g m )
M o i s t u r e C o n t e n t ( % )

N A
N A
N A
N A
N A
N A
N A

W e t W e i g h t -3/4" S a m p l e ( g m )
D r y W e i g h t - 3/4" S a m p l e ( g m )
W e t W e i g h t +3/4" S a m p l e ( g m )
D r y W e i g h t + 3/4" S a m p l e ( g m )
T o t a l D r y W e i g h t S a m p l e ( g m )

N A
129.9

N A
0.00

N A

W e i g h t o f t h e D r y S p e c i m e n ( g m )
W e i g h t o f m i n u s #200 m a t e r i a l ( g m )
W e i g h t o f p l u s #200 m a t e r i a l ( g m )

195.09
65.22

129.87

S i e v e
S i z e

12"
6"
3"
2"

1 1 / 2 "
1"

3/4"
1 / 2 "
3/8"
#4

#10
#20
#40
#60

#140
#200
P a n

S i e v e
O p e n i n g

( m m )
300
150
75
50

37.5
25.0
19.0

12.50
9.50
4.75
2.00

0.850
0.425
0.250
0.106
0.075

-

W g t . o f S o i l
R e t a i n e d

( g m )
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.25
0.98
0.82
0.48
0.55

88.60
38.19
65.22

Perc en t
R e t a i n e d

(%)0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.13
0.50
0.42
0.25
0.28

45.41
19.58
33.43

A c c u m u l a t e d
Percen t

R e t a i n e d
(%)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.13
0.63
1.05
1.30
1.58

46.99
66.57
100.00

Percen t
F i n e r

(%)
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.87
99.37
98.95
98.70
98.42
53.01
33.43

-

A c c u m u l a t e d
Percent

F i n e r
(%)100.00

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
99.87
99.37
98.95
98.70
98.42
53.01
33.43

-

T e s t e d B y J P D a t e 1 2 / 1 3 / 9 9 C h e c k e d B y Date
page 2 o f 2 D C N : C T - S S C D A T E 6-25-93 R E V I S I O N : 2 or\M

544 B r a d d o c k Avenue • East P i t t s b u r g h , PA 1 5 1 1 2 • Phone (412) 823-7600 • Fax (412) 823-8999

xls]Sheet1

001340



S P E C I F I C G R A V I T Y
A S T M D 854-92 ( S O P - S 5 )

§e p t e c h n i c s

C l i e n t
C l i e n t R e f e r e n c e
P r o j e c t N o .
L a b I D

K E Y E N V I R O N M E N T A L
B E A Z E R - S . C A V A L C A D E 99-785
99304-01
99304-01.008

Boring N o .
D e p t h ( f t )
S a m p l e N o .
V i s u a l D e s c r i p t i o n

N A
18-20
D P S - T S 3
G R A Y C L A Y A N D F I N E S A N D
( M i n u s N o . 4 sieve m a t e r i a l , a l r d r i e d )

R e p l i c a t e N u m b e r
P y c n o m e t e r I D
W e i g h t o f P y c n o m e t e r + S o i l + W a t e r ( g m )
T e m p e r a t u r e , T ( " C e l s i u s )
W e i g h t o f P y c n o m e t e r + W a t e r ( g m )
T a r e N u m b e r
W e i g h t o f T a r e + D r y S o i l ( g m )
W e i g h t o f T a r e ( g m )
W e i g h t o f D r y S o i l ( g m )
S p e c i f i c G r a v i t y o f S o i l @ T
S p e c i f i c G r a v i t y o f W a t e r @ T
C o n v e r s i o n F a c t o r f o r T e m p e r a t u r e T
S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s

1
865

714.4
25.6

680.37

1 9 1 3
159.25
103.72

55.53
2.583

0.9969
0.9987
2.587

866
703.5

25.2
668.12

1338
160.49
103.2
57.29
2.615

0.9970
0.9988
2.618

A v e r a g e S p e c i f i c G r a v i t y @ 2 0 ° C e l s i u s 2.60
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Verification ofGroundwater Fate and Transport Evaluation
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M I C R O B I A L A N A L Y S I S S U M M A R Y R E P O R T

Cli en t Jim Zubrow
Key Environmental
1200 Arch St.
Carnegie, PA 15106

M I I d e n t i f i e r : I K e y
Analys i s Per formed: P L F A A n a l y s i s
Date Received: 1 2 / 8 - 9 / 9 9
Proje c t Beazer S o u t h Cavalcade

Phone: (412) 279-3363
Fax: (412) 279-4332

Report Date: 1 / 1 4 / 0 0
P r o j e c t No.: 99-785

S U M M A R Y OF R E S U L T S
At these sites:

• Biomass content was lowest in the control sample (OW-07), and highe s t in s a m p l e s MW-07 and D P S - T O .
• OW-07 contained a d i f f e r e n t microbial community ( p r e d o m i n a n t l y Actinomycete) than did the remaining sample s .
• Microbes in the remaining sampl e s v/ere pr edominant ly Gram negative, with r e l a t i v e l y high propor t i on s of anaerobic

sul f a t e / m e t a l reducing bacteria.
• Bacteria in D P N - L 2 and D P S - L I demonstrated a p h y s i o l o g i c a l response to the contaminants.

R E S U L T S A N D D I S C U S S I O N
B I O M A S S

P h o s p h o l i p i d f a t t y acids (PLFA) are found within the membranes of all l iv ing c e l l s but decompose quickly upon cell death.
T h u s , measuring PLFA content provide s a quanti tat ive measure of the viable microbial biomass present (1-2).

Microbia l I n s i g h t s , I n c .
2340 Stock Crtek Blvd. Rockford TN 37853-3044

Phone: (423) 573-8188 Fax: (423)573-8133
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E3Prokaryote s
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Figure 1. Biomass content

Biomass content was lowes t in sampl e OW-07 and highes t in sampl e s MW-07 and D P S - T O ( F i g u r e 1).
C O M M U N I T Y C O M P O S I T I O N

To relate the c ompl ex mixture of PLFA to the organisms pre s en t , a structural group in t erpre ta t i on is employed (3-5). In some
cases these associations are so s trong that f a t t y acid biomarkers have been i d e n t i f i e d for particular organisms.

T a b l e 1. PLFA Struc ture G r o u p s .
P L F A Structural Group
Monoenoics (Monos)
T e r m i n a l l y Branched
Satura t ed ( T e r B r S a t s )
Branched Monoenoic
(BrMonos)
Mid-Chain Branched
Saturated (MidBrSat s)
Normal Saturat ed

( N s a t s )
Sukaryote s

General c l a s s i f i c a t i o n
Found in Gram negative bacteria, which are f a s t growing, u t i l i z e many carbon sources, and a d a p t
qu i ck ly to a variety of environments.
Representat ive of Gram p o s i t i v e bacteria, but may also be f ound in the cell membranes of some
Gram negative bacteria.
Commonly found in the cell membranes of o b l i g a t e anaerobes such as s u l f a t e or iron reducing
bacteria
Common in Actinomycete , s u l f a t e reducing bacteria and certain Gram po s i t i v e bacteria.
Found in both the prokaryotic and eukaryotic kingdoms.
Found in organisms such as f u n g i , protozoa, algae, higher p l a n t s and animals.

Comparison of the PLFA p r o f i l e s showed that al l o f these s ampl e s contained a r e l a t i v e l y diverse microbial p o p u l a t i o n ( F i g u r e
2). The s imi lar i t i e s and d i f f e r e n c e s between these p o p u l a t i o n s are s t a t i s t i c a l l y evaluated using pr inc ipa l components analys i s
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(PCA)1 (Figure 4). The f a t t y acid p r o f i l e for sample OW-07 contained high proportions of biomarkers t y p i c a l l y found in
Actinomycetes (par t i cu lar ly 10mel8:0).

Diversity of the Microbial Communities100% •
90% '
80%

£ 70%
o. 60% -
| 50% -
C 40% -
JS 30% -

20%
10% -
0%

D P N - L 1 D P N - L 2 D P S - L I DPS-TO MW-03 MW-07 OW-07
B Gram+/Anaerobic Gram - ( T e r B r S a t s ) n Gram - (Monoeno i c)
• S R B / A c t i n o m y c e t e s ( M i d B r S a t s ) H Genera ( N s a t s )

* Anaerobic Metal reducers (BrMonos)
^ Eukaryotes ( p o l y e n o i c s )

F i g u r e 2. Diversity of the microbiid communities.

Converse ly the remaining sampl e s were primarily composed of Gram negative bacteria. A d d i t i o n a l l y , these s a m p l e s contained
higher propor t i on s of 10mel6:0, commonly found in anaerobic metal reducing bacteria, sugge s t ing the presence of more
anaerobic p o p u l a t i o n s . Environments with more 10mel6:0 than 10mel8:0 t y p i c a l l y f e a t u r e anaerobic Gram negative s u l f a t e /
metal reducing bacteria.
The microbial communities from sampl e s taken within the plume also contained higher p r o p o r t i o n s of eukaryotic PLFA.
S p e c i f i c a l l y , the biomarker 18:2co6, prominen t ly found in f u n g i but also f ound in algae pro tozoa and other higher organisms.
The principal components analysis in Figure 3 shows that the microbial communities in samples OW-07 and D P S - L I are very
d i f f e r e n t f rom the remaining sample s . As stated above, OW-07 has more Actinomycete biomarkers (10mel8:0 and br!7:0a)
while D P S - L I contains more 18:1(07c and cy!9:0 (typi ca l of a anaerobic Gram negatives). The remaining sampl e s had similar
p r o f i l e s (large amounts of 1 0 m e l 6 : 0 / s u l f a t e / m e t a l reducers) and t h e r e f o r e c lu s t ered together.

1 Princ ipal c omponent s analys i s ( P C A ) is b u i l t on the a s s u m p t i o n that variation i m p l i e s i n f o r m a t i o n , in the same way that HCA is b u i l t on the a s s umpt i on that small
mult ivariate di s tance i m p l i e s similarity. P r i n c i p a l c o m p o n e n t s analys i s p r o j e c t s t h e mul t ivar ia t e data (PLFA p r o f i l e s ) onto a reduced number o f d i m e n s i o n s ( p r i n c i p a l
c o m p o n e n t s ) thereby s i m p l i f y i n g the data so r e l a t i o n s h i p s between s a m p l e sets can e a s i l y be observed. T h u s , PCA a n a l y s i s can show which microbial communit ie s are
similar.
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OJ)
Fnctorl

0.4

F i g u r e 3. Principal components analys i s .
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M E T A B O L I C S T A T U S
The l i p i d composi t ion of microorganisms is a product of metabol ic activity and thus r e f l e c t s the p h e n o t y p i c response of the
organisms to their environment. The p h y s i o l o g i c a l s tatus of Gram-negative communities can be assessed from ratios of
d i f f e r e n t monoenoic biomarkers. S p e c i f i c a l l y . , 16:lco7c and 18:lco7c are converted to cyc lopropyl f a t t y acids (cy!7:0 & cy!9:0)
as microbes move from a log to a stationary phase of growth (i.e. s lowing of growth). T h i s change is expres s ed in the two
ratios cy!7:0/16: lw7c and c y ! 9 : 0 / 1 8 : l c o 7 c , which may vary from organism to organism or environment to environment but
usual ly will fall within the range of 0.1 (log phas e) to 5.0 (stationary phas e) when summed. T h i s ratio is inversely propor t i ona l
to the turnover rate, i.e. a lower ratio in f e r s a higher turnover rate. An increase in c y c l o p r o p y l f ormat i on also has been
associated with anaerobic metaboli sm. Gram-negative bacteria also generate trans f a t t y acids to a l t er the p e r m e a b i l i t y of their
ce l lular membranes as adaptat ion to changes in their environment (for example the presence of petroleum hydrocarbons).
Ratios ( 1 6 : l ( f l 7 t / 1 6 : l « a 7 c and 1 8 : l « ) 7 t / 1 8 : l c o 7 c ) greater than 0.1 (when summed) have been shown to indicate an a d a p t a t i o n
to a the environment re sul t ing in decreased c e l l u l a r membrane permeab i l i ty (6).

G r o w t h Phase
3.50 -i
3.00 -
2.50 -
ZOO -
1.50 -
1.00 -
0.50 -
0.00

D P N - L 1 D P N - L 2 D P S - L I D P S - T O
Sarnie

MW-03 MW-07 OW-07

F i g u r e 4. Growth phase of the Gram negative communities.

The Gram negative communities in all of the s e sampl e s were in the s tationary phase of growth, with MW-03, MW-07, and
D P N - L 1 having the f a s t e s t turnover rates.
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A d a p t a t i o n to Environmental Condi t ions

D P N - L 1 OW-07

F i g u r e 5. Decreased membrane permeab i l i ty in the Gram negative communities.

The Gram negative communities in s a m p l e s D P N - L 2 and D P S - L I had decreased l e v e l s of membrane p e r m e a b i l i t y (a bacterial
response to environmental s tre s s), most l i k e l y due to the N a p t h a l e n e at these s i te s .
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Mlcroblal Insights. Inc.
C l i e n t : Key Environmental
Date Received: 1 2 / 8 / 9 9

S a m p l e Name
S a m p l e Depth
S a m p l e Date
Wet Weigh t (g)
Moisture content (% water)
Dry Weigh t (g)
MI I d e n t i f i e r
T o t a l Picomoles o f PLFA 1

D P N - L 1
I T - 1 9 1

1 2 / 7 / 9 9
76.36
13%

66.09
I k e y 2
10,218

D P N - L 2
1 6 ' - 1 8 '

1 2 / 7 / 9 9
76.74
13%

66.46
Ikey3
9,244

D P S - L I
I T - 1 9 '

1 2 / 8 / 9 9
77.65
12%

67.99
Ikey7

21,918

D P S - T O
1 6 ' - 1 8 '

1 2 / 8 / 9 9
77.29
16%

64.81
I k e y 6

75,527

MW-03
1 6 ' - 1 8 '

1 2 / 7 / 9 9
75.77
17%

62.82
Ikey4

38,348

MW-07
1 4 ' - 1 6 '

1 2 / 7 / 9 9
75.61
15%

64.19
IkeyS

75,189

OW-07
1 3 ' - 1 5 '

1 2 / 7 / 9 9
76.01

14%
65.28
I k e y l
5,317

Blank
-
-
-
-
-

I k e y S
N D

Data Summary Sheet
Blomaas:
pmoU PLFA/g dry wt
C e l l s / g dry wt
picomoles prokaryote PLFA
piccmel s s nikaryote P L F A
ratio prokaryote/eukaryote
Metabo l i c Status: (Ratio)
Growth Phase/Turnover Rate2

c y ! 7 : 0 / 1 6 : l w 7 c
c y ! 9 : 0 / 1 8 : l w 7 c

T o t a l
Environmental Stress

1 6 : l w 7 t / 1 6 : l w 7 c
1 8 : l w 7 t / 1 8 : l w 7 c

T o t a l
Community Structure; (% of Total PLFA1
Gram+/srb ( T e r B r S a t s )
Gram - (Monoenoic)
SRB (BrMonos)
SRB/Actinomyce t e s ( M i d B r S a t s )
Genera ( N s a t s )
Eukaryotes (polyenoic s)
1 method M o d i f i e d Bligh & Dyer: Detection limit 50 pmoles total PLFA
2 ratios < 0.1 log phase, 0.1 to 5.0 Stat ionary Phase, > 5.0 Decline Phase

ratios > 0.1 adapting to environmentally induced stress
N A : N o t Analyzed N C : N o t C a l c u l a t e d N D : N o t Detected

155
3.09E+06

142
13
11

139
2.78E+06

119
20
6

322
6.45E+06

277
45
6

1,165
2.33E+07

1,044
j o t
9

610
1.22E+07

585
25
23

1,171
2.34E+07

1,108
64
17

81
1.63E+06

76
6
13

N C
N C
N C
N C
N C

0.42
0.70
1.12

0.05
0.02
0.08

13.8
40.4
2.9
16.6
18.1
8.2

0.86
1.18
2.04

0.11
0.05
0.16

12.2
36.2
2.5
15.4
19.4
14.4

1.15
1.29
2.43

0.07
0.33
0.39

13.7
30.7
4.4
16.6
20.6
14.0

0.64
2.23
2.87

0.00
0.06
0.06

14.9
31.8
2.9

24.7
15.3
10.4

0.54
017
0.71

0.05
0.06
0.12

15.6
25.5
2.5
34.7
17.6
4.1

0.34
0.89
1.23

0.00
0.04
0.04

17.9
31.5
4.1
22.7
18.3
5.5

1.39
1.34
2.73

0.00
0.08
0.08

14.8
15.9
1.2

44.4
16.5
7.2

NC
NC
N C

NC
NC
N C

0.0
0.0
0.0
0.0
0.0
0.0
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Mlcrobial Insights. Inc.
Client: Key Environmental
Date Received: 12/8/99

S a m p l e Name
S a m p l e Depth
S a m p l e Date
Wet Weigh t (g)
Moisture content (% water)
Dry Weight (g)
M I I d e n t i f i e r
Total Picomoles o f PLFA 1

D P N - L 1
17-19'

1 2 / 7 / 9 9
76.36
13%

66.09
Ikey2
10,218

DPN-L2
1 6 ' - 1 8 '

1 2 / 7 / 9 9
76.74
13%

66.46
I k e y 3
9,244

D P S - L I
I T - 1 9 1

1 2 / 8 / 9 9
77.65
12%

67.99
Ikey7

21,918

D P S - T O
I 6 ' - 1 8 '

1 2 / 8 / 9 9
77.29
16%

64.81
I k e y 6

75,527

MW-03
1 6 ' - 1 8 '

1 2 / 7 / 9 9
75.77
17%

62.82
I k e y 4

38,348

MW-07
1 4 ' - 1 6 '

1 2 / 7 / 9 9
75.61
15%

64.19
I k e y S

75,189

OW-07
1 3 ' - 1 5 '

1 2 / 7 / 9 9
76.01

14%
65.28
I k e y l
5,317

Blank
-
-
-
-
-

I k e y S
N D

Analyt i ca l Report

Equivalent Chain Length
Terminal ly Branched Saturates ( T e r B r S a t s )
i!4:0
:!5:0
a!5:0
116:0
i!7:0
a ! 7 : 0 / 1 7 : l w 8 c

Monoenoics (Monos)
16: lw9c
1 6 : l w 7 c
16: lw7 t
I 6 : l w 5 c
1 6 : l w l 3 t
cy!7:0
1 8 : l w 9 c
18:lw7c
18: lw7 t
1 8 : l w 5 c
cy!9:0

Branched Monoenoics (BrMonos)
i ! 5 : l
b r ! 5 : l a

i ! 7 : l w 7 c
b r ! 9 : l a

M i d - C h a i n Branched S a t u r a t e s ( M i d B r S a t s )
10mel4:0
br!5:0
br!5:0

13.62
14.63
14.70
15.63
16.62
16.70

15.69
15.75
15.78
15.83
15.90
16.80
17.69
17.75
17.79
17.84
18.81

14.35
14.41
15.34
15.41
16.34
18.03

is)
14.46
15.08
15.48

0.0
3.0
2.2
2.8
2.6
12
13.8

0.8
5.0
0.3
2.8
0.0
2.1
8.6
11.3
0.3
1.5
12
40.4

0.0
0.0
0.0
0.3
1.9
0/7
2.9

0.0
0.2
0.2

0.1
2.6
1.9
2.4
2.3
2.8
12.2

0.7
3.6
0.4
1.8
0.2
3.1 •
6.2
8.7
0.5
1.0

103
36.2

0.0
0.0
0.0
0.3
1.5

0/7
2.5

0.0
0.1
0.1

0.3
4.4
2.3
2.5
2.0
12

13.7

0.9
2.7
0.2
1.5
0.0
3.1
5.7
5.3
1.8
2.6
<L9
30.7

0.2
0.2
0.1
0.1
1.5
2A
4.4

0.2
0.2
0.2

0.1
3.6
2.1
3.0
2.9
11
14.9

0.9
3.3
0.0
1.8
0.0
2.1
4.3
5.4
0.3
1.6

1L2
31.8

0.0
0.0
0.0
0.2
2.2
0.4
2.9

0.0
0.2
0.2

O.I
3.6
2.1
3.3
2.8
12
15.6

1.3
5.3
0.3
2.3
0.0
2.9
4.3
6.3
0.4
1.4
Li
25.5

0.0
0.0
0.0
0.3
1.8
O4
2.5

0.0
0.3
0.3

0.2
5.6
2.9
2.9
2.9
3.4
17.9

1.6
5.1
0.0
3.5
0.0
1.7
5.1
6.7
0.3
1.7

6J>
31.5

0.1
0.1
0.2
0.3
3.0
0.4
4.1

0.1
0.3
0.3

0.0
1.2
0.6
3.2
5.7
4JD
14.8

0.5
1.0
0.0
0.3
0.0
1.3
5.5
2.9
0.2
0.3
12
15.9

0.0
0.0
0.0
0.0
0.7
Ql
1.2

0.0
0.4
0.4

0.0
0.0
0.0
0.0
0.000
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
00
0.0

0.0
0.0
0.0
0.0
0.0oo
0.0

0.0
0.0
0.0
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Mlcrobial Insights. Inc.
Clien t:
Date Received:

S a m p l e Name
S a m p l e Depth
S a m p l e Date
Wet Weight (g)
Moisture content (% water)
Dry Weight (g)
MI I d e n t i f i e r
Total Picomoles o f PLFA 1

br!6:0
10me16:0
i i m e l b : 0
12mel6:0
br!7:0a
br!7:0b
10mel7:0
12mel7:0/18:2
10mel8:0
12mel8:0

Normal Saturate s ( N S a t s )
12:0
14:0
15:0
16:0
17:0
18:0

Eukaryotes
18:2w6
18:3w3
20:4w6
20:3w6
20:2w3
2 0 : l w l l c
20:lw9c
20:0
22:0
23:0
24:0

Key Environmental
1 2 / 8 / 9 9

16.07
16.43
16.47
16.52
17.05
17.11
17.4!
17.47
18.38
18.43

12.00
14.00
15.00
16.00
17.00
17.98

17.59
17.63
19.19
19.38
19.60
19.66
19.68
20.00
22.00
23.00
24.00

D P N - L 1
I T - 1 9 '

12 /7 /99
76.36
13%

66.09
IkeyZ
10,218

1.0
7.2
0.7
0.5
2.1
0.7
0.9
0.2
2.3
08
16.6

0.0
0.2
0.4
12.7
0.7
4.0
18.1

3.7
0.8
0.4
0.2
0.0
0.2
0.3
0.9
0.9
0.4
21
8.2

DPN-L2
1 6 ' - 1 8 '

1 2 / 7 / 9 9
76.74
13%

66.46
I k e y 3
9,244

0.9
7.0
0.0
0.4
2.2
0.7i n
0.2
2.9
00
15.4

0.0
0.3
0.4
13.7
0.9
11
19.4

6.6
2.5
0.7
0.6
0.1
0.0
0.7
1.1
1.1
0.4
06
14.4

D P S - L I
I T - 1 9 '

1 2 / 8 / 9 9
77.65
12%

67.99
I k e y 7

21,918

1.0
8.9
0.0
0.3
1.9
0.7i i
0.5
1.8
OO
16.6

0.1
0.6
0.8
12.0
0.9
6,2
20.6

8.9
1.8
0.3
0.3
0.0
0.0
0.4
0.6
1.0
0.4
O4
14.0

D P S - T O
1 6 ' - 1 8 '

1 2 / 8 / 9 9
77.29
16%

64.81
I k e y 6

75,527

1.5
12.0
0.0
0.8
3.7
1.2
0 9
0.2
3.9
02
24.7

0.0
0.2
0.4
10.2
0.9
12
15.3

6.7
1.9
0.2
0.2
0.1
0.0
0.4
0.5
0.4
0.0
O2
10.4

MW-03
1 6 ' - 1 8 '

1 2 / 7 / 9 9
75.77
17%

62.82
I k e y 4

38,348

1.2
!5.4
2.0
1.4
4.1
1.2
1 O

0.2
6.4
2̂ 3
34.7

0.0
0.3
0.5
12.3
1.1
14
17.6

1.3
0.4
0.3
0.4
0.0
0.0
0.4
0.5
0.5
0.2
02
4.1

MW-07
1 4 ' - 1 6 '

1 2 / 7 / 9 9
75.61
15%

64.19
I k e y J

75,189

1.1
U.7
0.0
0.5
3.3
0.8
t f\l .V

0.2
3.5
00

22.7

0.0
0.5
0.5
13.1
0.7
M
18.3

1.9
0.4
0.8
0.4
0.1
0.0
0.6
0.5
0.4
0.2
O3
5.5

OW-07
1 3 ' - 1 5 '

1 2 / 7 / 9 9
76.01

14%
65.28

I k e y l
5,317

3.2
7.6
0.8
I . I

11.7
2.6
A.7

0.0
13.7
00

44.4

0.0
0.0
0.3
9.7
1.2
L2

16.5

1.0
0.7
0.5
0.9
0.0
0.0
0.8
1.3
1.2
0.2
O7
7.2

Blank
-
-
-
•
-

I k e y S
N D

0.0
0.0
0.0
0.0
0.0
0.0
C.G
0.0
0.0
M
0.0

0.0
0.0
0.0
0.0
0.0
00
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
00
0.0
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S T A N D A R DR E P O R TD E L I V E R Y
C L I E N T A D D R E S S ( C I T Y , S T A T E , Z I P ) I — — ( E X P E D I T E D R E P O R TI _ _ I D E L I V E R Y ( s u f c h a r g e ;

S A M P L E I D E N T I F I C A T I O N

R E L I N Q U I S H E D B Y ( S I G N A T U R E )R E L I N Q U I S H E D B Y ( S I G N A T U R E )
_ Itf,_________

R e ? E T v E D B Y ( S I G N A T U R E ) R E C E I V E D B Y ( S I G N A T U R E )

L A B O R A T O R Y U S E O N L Y
C U S T O D Y I N T A C T C U S T O D Y S E A L N O . S L L O G N OR E C E I V E D F O R L A B O R A T O R Y B Y : ( S I G N A T U R E )
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ounai N u m b e r

Faj (9 12) 352-0 165venue. Savannah.
8 4 6 I n d u s K ' a l ' l a z a Drive. T a l l a s e e . F / . 32301 n e : 9 0 4 ) 878-3994

900 L a k & d e Brive. M o b i l e . A h o n e : f l 3 3 4 ) 666-66
P h o n e ( 8 1 3) 885

F a x : ( 5 0 4 ) 725-11o. Des tr ehan, LA

R O J E C T R E F E R E N C E
R E Q U I R E D A N A L Y S E S

S A M P L E R ( s ) N A M E

C L I E N T P R O J E C T M A N A G E

C L I E N T A D D R E S S ( C I T Y . S T A T E . Z I P ) I — — ] E X P E D I T E D R E P O R TI _ _ I D E U V E H V i s u i c h a i g e )
/ D a l e Due:

N U M B E R O F C O N T A I N E R S S U B M I T T E DS A M P L E I D E N T I F I C A T I O N

R E L I N O Y J I S H E D B ) I : ( S I G N A T U R E ) R E L I N Q U I S H E D B Y : ( S I G N A T U R E ) R E L I N Q U I S H E D B Y ( S I G N A T U R E )

R E C E I V E D B Y : ( S I G N A T U R E C E I V E D B Y : ( S I G N A T U R E ) R E C E I V E D B Y : ( S I G N A T U R E )

L A B O R A T O R Y U S E O N L Y
R E C E I V E D F O R L A B O R A T O R Y B Y : ( S I G N A T U R E ) C U S T O D Y I N T A C T C U S T O D Y S E A L N O . S L L O G N O L A B O R A T O R Y R E M A R K S
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Verification of Groundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas July 31, 2000

A P P E N D I X F
D N A P L T E S T I N G R E S U L T S

P:\Beazer\So C a v a l c a d e \ G F T E R V e r i f i c a t i o n V G F T E R V e r i f i c a t i o n R e p o r t 2 . w p d KEY
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E X A S I L T E C H L A B O R A T O R I E S , I N C . C E R T I F I C A T E O F A N A L Y S I S
10630 F A L L S T O N E D R , H O U S T O N , T E X A S 77099
P.O. BOX 741905, HOUSTON, TEXAS 77274

T E L : (281)495-2400
F A X : ( 2 8 1 ) 495-2410

C L I E N T :
S A M P L E :

K e y E n v i r o n m e n t a l , I n c .
R W S - 1 1 2 / 1 5 1 0 : 0 0

L A B O R A T O R Y N O : 16659-01

R E Q U E S T E D B Y :
REPORT D A T E :

Mr. Eric W i t t m e r
December 28, 1999

P U R C H A S E ORDER N O : 99-3299
T E S T R E S U L T

V i s c o s i t y I ' i n s m a t i c s @ 2 2 ° C , A S T M D 4^5, c S t ........... . . . .
S p e c i f i c G r a v i t y @ 2 2 ° C , A S T M D 1298 ........................
S u r f a c e T e n s i o n , A S T M D 971, d y n e s / c m ................................

12.15
1.0819

43.5

R e s p e c t f u l l y s u b m i t t e d ,
F O R : T E X A S O I L T E C H L A B O R A T O R I E S , I N C .

N a d e r M . S o r u r b a k h s h , P.E.
L a b o r a t o r y Dire c t or

T h i s ana ly s e s , o p i n i o n s or i n t e r p r e t a t i o n s are based on mater ia l s u p p l i e d by the c l i e n t to whom, and for whose e x c l u s i v e and c o n f i d e n t i a l use
t h i s report i s made. T e x a s O i l t e c h L a b o r a t o r i e s , Inc. and i t s o f f i c e r s assume no r e s p o n s i b i l i t y and make no warranty for p r o p e r o p e r a t i o n s o f anyp e t r o l e u m , oil, gas or any o ther mat e r ia l in connec t i on w i t h which t h i s report is used or r e l i e d on.
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T E X A S ' I L T E C H L A B O R A T O R I E S , I N C . C E R T I F I C A T E O F A N A L Y S I S
10630 F A L L S T O N E D R , H O U S T O N , T E X A S 77099
P.O. BOX 741905, HOUSTON, TEXAS 77274

T E L : (281)495-2400
F A X : ( 2 8 1 ) 495-2410

C L I E N T :
S A M P L E :

K e y E n v i r o n m e n t a l , I n c .
R W S - 2 1 2 / 1 5 1 1 : 3 0

L A B O R A T O R Y N O : 16659-02
R E Q U E S T E D B Y :
REPORT D A T E :

M r . Eric W i t t m e r
December 21, 1999

P U R C H A S E ORDER N O : 99-3299
T E S T R E S U L T

V i s c o s i t y K i n e m a
S p e c i f i c G r a v i t y (?
S u r f a c e T e n s i o n ,

t i c s @ 2 2 ° C , A S T M 0445, c S t ........... .......
i ) 2 2 ° C , A S T M D 1298 ........................
A S T M D 9 7 1 , d y n e s / c m ................................

14.62
1.0527

41.0

R e s p e c t f u l l y s u b m i t t e d ,
F O R : T E X A S O I L T E C H L A B O R A T O R I E S , I N C .

N a d e r M . S o r u r b a k h s h , P.E.
L a b o r a t o r y Director

T h i s a n a l y s e s , o p i n i o n s or i n t e r p r e t a t i o n s are based on mater ia l s u p p l i e d by the c l i e n t to whom, and for whose e x c l u s i v e and c o n f i d e n t i a l use
t h i s report i s made. T e x a s O i l t e c h Labora tor i e s , Inc. and i t s o f f i c e r s assume no r e s p o n s i b i l i t y and make no warranty for p r o p e r o p e r a t i o n s of any
p e t r o l e u m , o i l , gas or any o ther mat e r ia l in connect ion wi th which t h i s report is used or r e l i ed on.
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T E X A S ^ P I L T E C H L A B O R A T O R I E S , I N C . C E R T I F I C A T E O F A N A L Y S I S
10630 F A L L S T O N E D R , H O U S T O N , T E X A S 77099
P.O. BOX 741905, HOUSTON, TEXAS 77274

T E L : (281)495-2400
F A X : ( 2 8 1 ) 4 9 5 - 2 4 1 0

C L I E N T :
S A M P L E :

K e y E n v i r o n m e n t a l , I n c .
R W N - 4 12/1 5 13:00

L A B O R A T O R Y N O : 16659-04

R E Q U E S T E D B Y :
R E P O R T D A T E :

M r . Eric W i t t m e r
December 21, 1999

P U R C H A S E ORDER N O : 99-3299
T E S T R E S U L T

V i s c o s i t y K i n e r m i t i c s @ 2 2 ° C , A S T M D 445, c S t ...................
S p e c i f i c G r a v i t y @ 2 2 ° C , A S T M D 1298 ........................
S u r f a c e T e n s i o n , A S T M D 971, d y n e s / c m ................................

19.86
1.0692

41.5

R e s p e c t f u l l y s u b m i t t e d ,
F O R : T E X A S O I L T E C H L A B O R A T O R I E S , I N C .

N a d e r M . S o r u r b a k h s h , P . E .
L a b o r a t o r y Director

T h i s analys e s , o p i n i o n s or i n t e r p r e t a t i o n s are based on mater ia l s u p p l i e d by the c l i e n t to whom, and for whose e x c l u s i v e and c o n f i d e n t i a l use
t h i s report i s made. T e x a s O i l t e c h L a b o r a t o r i e s , Inc. and i t s o f f i c e r s assume no r e s p o n s i b i l i t y and make no warranty for p r o p e r o p e r a t i o n s of any
p e t r o l e u m , oil, gas or any o ther mat er ia l in connec t ion wi th which t h i s report is used or r e l i e d on.
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T E X A S I P i L T E C H L A B O R A T O R I E S , I N C . C E R T I F I C A T E O F A N A L Y S I S
10630 F A L L S T O N E D R , H O U S T O N , T E X A S 77099
P.O. BOX 741905, HOUSTON, TEXAS 77274 T E L : ( 2 8 1 ) 495-2400

F A X : ( 2 8 1 ) 4 9 5 - 2 4 1 0
C L I E N T :
S A M P L E :

K e y E n v i r o n m e n t a l , I n c .
R W S - 5 1 2 / 1 5 12:30

L A B O R A T O R Y NO: | 16659-03

R E Q U E S T E D B Y :
R E P O R T D A T E :

M r . Eric W i t t m e r
December 21, 1999

P U R C H A S E O R D E R N O : 99-3299
T E S T R E S U L T

V i s c o s i t y K i n e m a t i c s @ 2 2 ° C , A S T M D 445, c S t ...................
S p e c i f i c G r a v i t y @ 2 2 ° C , A S T M D 1298 ........................
S u r f a c e T e n s i o n , A S T M D 971, d y n e s / c m ................................

17.65
1.0788

42.5

R e s p e c t f u l l y s u b m i t t e d ,
F O R : T E X A S O I L T E C H L A B O R A T O R I E S , I N C .

N a d e r M . S o r u r b a k h s h , P.E.
L a b o r a t o r y Director

T h i s analyse s , o p i n i o n s or i n t e r p r e t a t i o n s are based on mater ia l s u p p l i e d by the c l i e n t to whom, and for whose e x c l u s i v e and c o n f i d e n t i a l uset h i s report i s made. T e x a s O i l t e c h Labora t or i e s , Inc. and i t s o f f i c e r s assume no r e s p o n s i b i l i t y and make no warranty for p r o p e r o p e r a t i o n s of any
p e t r o l e u m , o i l , gas or any o ther m a t e r i a l in connect ion wi th which t h i s report is used or r e l i ed on.
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Verification of Groundwater Fate and Transport Evaluation
South Cavalcade Superfund Site
Houston, Texas July 31, 2000

A P P E N D I X G
W A T E R U S E A N D W A T E R W E L L D A T A B A S E

P:\Beazer\So C a v a l c a d e \ G F T E R V e r i f i c a t i o n N G F T E R V e r i f i c a t i o n Repor t2 .wpd KEY
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A t l a s Jot* 00-01-044 -1 Mile R a d i a l W a t e r Well Search - F e b r u a r y 2, 2000S o u t h Caval cade siteH o u s t o n , Texa s

! I f - «^™- t s i ,-=« : 'SS-Sfc> a =™ : ^? t t " 0 '*^feT *r* -y- |
r=S4 1« 'j_j< * i !> »^^rf- Ĵ

j i t m aT t £ M ^

; I t o i 5 ^ y W O t J *

Atlas Environmental ResearchA u s t i n , T e x a s1-800-940-0977

S e t t e g a s t Q u a d r a n g l e7.5 ' T o p o g r a p h i cDated: 19825' Contour I n t e r v a lH a r r i s County, Texa s w

2000 0
1:30000

2000 4000 F e e t
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A t l a s E . R . W a t e r W e l l S e a r c h
S o u t h C a v a l c a d e S i t e
H o u s t o n , T e x a sA t l a s J o b #00-01-044

Atlas E n v i r o n m e n t a l Research has located 33 water w e l l s in the area of review.

Located W a t e r W e l l s - 10
65-14-404
65-14-405
65-14-406
65-14-407
65-14-735
65-14-738
65-14-742
65-14-745
65-14-746
65-14-759

P l o t t e d Water W e l l s - 1 5
65-14-1J
65-14-4E

6 5 - 1 4 - 4 E ( 1 )
65-14-4F

65-14-4G (2 w e l l s )
65-14-4H
65-14-4J

65-14-4K (2 w e l l s )
65-14-7C
65-14-7F

65-14-7J (2 w e l l s )
65-14-7N

P a r t i a l ! / N u m b e r e d W a t e r W e l l s - 8
65-14-4(1)
65-14-4(2)
65-14-4(3)
65-14-4(4)
65-14-4(5)
65-14-4(6)
65-14-4(7)

65-14-4(8) - (filed in section 65-21-5 at the TNRCC)
U n n u m b e r e d W a t e r W e l l s - 0
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T h e s e w e l l s have been l a b e l e d on the a t tached map with the f inal p o r t i o n o f the s tate we l l number. Thisp o r t i o n o f the s tate well number has al so been h i g h l i g h t e d on the c o r r e s p o n d i n g d r i l l e r s l og . Thei n f o r m a t i o n f o r each U S G S q u a d r a n g l e u t i l i z e d f o r t h e well l o c a t i o n m a p i s l i s t e d below.
Q u a d r a n g l e Date C o n t o u r I n t e r v a l
S e t t e g a s t , T e x a s 1982 5 F e e t
Q u a d r a n g l e Scal e: 1:24,000; 1 inch = 2,000 f e e t
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j o ' inal copy by S t a t e Or T e x a s For T D W R use or i ly
. i f i e d mail t o t h e W A T F R W F/ e x a s D e p a r t m e n t o f W a t e r Resources » ¥ / - v i i _ n «»i-

J««inB.0T«^«7ll A T T E N T I O N O W N E R : Confident!
1 I R F P O R T W e l l Hn.&^'-lfj *"«>

Located on man y^~ility Privilege Notice on Reverse Side Received: G» f-

„ ™™Bn M. Ptt/L fllAED&y .-„. ##L2 Sfl&lziWt'/ekJ Aba&w. 1fas
' ' / ^s-5.

( N a m e ) ( S t r e e t o r H F D ) ( C i t v f ( S t a / e l ' ( Z i p )iff/fifty V>5" /$$^ ' / & i /v$&~7'/j' • ^rd^^T/fl*
( N . E . . S . W . , « t c . ) ( T o w n )

D L e g a l desc
D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o n fwith di s tance and d irec t ion f r o m two i n t e r s e c t i n g sec-t i on or survey l i n e s , or he must l o c a t e and i d e n t i f y the - A b s t r a c twe l l on an o f f i c ia l Quarter- or Hal f-Sea e T e x a s C a u n t yG e n e r a l H i g h w a y M a p a n d a t t a c h t h e m a p t o t h i s f o r m . D i s t a n c e

r i p t i o n :
J o Block N o T o w n s h i o

Mn ^nrvAy W a m e
anrl d i r e c t i o n f r o m two i n r e r s p r r i n q s e c t i on or t u r v p y l i n p < ,. _ . .

^4^ See at tached map.
3 ) T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) : 5 ) D R I L L I N G M E T H O D ( C h e c k ) :

8p New W e l l D D e e p e n i n g ^J D o m e s t i c D I n d u s t r i a l D P u b l i c S u p p l y ^i^Mud Rotary O Air H a m m e r D Driven D Sored
D R e c o n d i t i o n i n g D P l u g g i n g D I r r i g a t i o n O T e s t W e l l D Other D Air Rotary D Cable T o o l D J e t t e d D Other

6 ) W E L L L O G : D I A M E T E R O F H O L E
Dia. ( i n . ) F r o m ( f t . ) T o ( f t . )

_ S u r f a c e M

D a t e d r i l l e d *? t f * / VeJL. fotf^} O /' '

F r o m T o D e s c r i p t i o n a n d co lor o f f o r m a t i o n( f t . ) ( f t . ) material£ ~~ ̂  "To/? £>o£J->•5~~~ J d. (2.jL/9V/£ . — / f fT ^V^/l/2)Xs~- £L/> CLAY3.0- *// tf/LftVv/ - fa / si^/i y£,/— ^y t^/L/^y#*/ ~ /o¥ <^./^/^yfo^- X5V ^A/^V/£ v~* /£A <^ /^/$y/ *? 0 - /C^-(*l. / 1 A/ /f f)A 1 £f\J J / l ^ 3 V ^ ^ / j ^^^jsfi.1!/ tt i^^. / s~s~ L^iffl (^l\f^L^^.f l~s/T / C*t-S —f /Iff/i/i£— /£@ cLL^y/£>O- /7^/~ ^f)-A/1D

— ^ tn rP f§ fl M (? n^0 J IS l& IS U U la II 1n i —A'JG 2 "? 1982
n E P T . OF

\ M A T F R R E S O U R C E S

( U s e reverue s i d e i f n e c e s s & r y
1 3 ) W A T E R Q U A L I T Y :

D i d y o u k n o w i n g l y p e n e t r a t e a n y s t r a t a wh i ch c o n t a i n e d u n d e s i r a b l e
water? D Yes Ef No
I f yes. submi t " R E P O R T O F U N D E S I R A B L E W A T E R "
Was a chemical a n a l y s i s made? D Yes S c N o

7 ) B O R E H O L E C O M P L E T I O N :

n Grave l Packed D O t h e r ^ 37rt / / 1 / 6 -

8 ) C A S I N G , B L A N K P I P E . A N D W E L L S C R E E N D A T A :

n . N e w S t e e l , P l a s t i c , etc. S e t t i n g ( f t . )
Used Screen M g f . , i f commercial F r o m T o

y N MLAST/C O /&4-Q'AW 5L07T&J) /£ft5T<L /&?4 /It

C E M E N T I N G D A T A ,

^ ( C o m p a n y o r I n d i v i d u a l ) ^ ^
9 ) W A T E R L E V E L :

/ / f\ ^~- J?J5-S t a t i c evel . _/_/\r. f t . he low l a n r i s n r f a r * i n ^ T P O " « ? ' £ » ' "

G a g eC a s i n gS c r e e n

5^/5

^̂

1 0 ) P A C K E R S : T y p e D e p t h/( £Jf)@J('£LP jPl/iB&££- /£$ '

1 1 ) T Y P E P U M P :
D T u r b i n e D J e t ^ S u b m e r s i b l e D C y l i n d e r
[~1 O t h e r

1 2 ) W E L L T E S T S : f l / & N ^
D T y p e T e s t : D P u m p d B a i l e r D J e t t e d D E s t i m a t e d

Y i s l r l : qpm wi th . . , ft. drawdown a f t e r . ..„ hrs.

h e r e b y c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a teach a n d a l l o f t h e s t a t e m e n t s here in a r e t r u e t o t h e best o f m y k n o w l e d g e a n d b e l i e f .

N A M E 1 1 \ IC,f4h£L, l _ , /fte L-^-^-t̂  W a t e r W e l l D r i l l e r s R e g i s t r a t i o n N o . O'es''5

ADDRESS J&O^J^H^ ALSG, •/Jvu^TZiJ ~fexf& 170M
( S t r e e t o r f l F D ) ( C i t y ) ( S t a t e ) ( Z i p )

' - S ( W a t e r W e l l D r i l l e r ) ^ J ( C o m p a n y N a m e )
P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .

T D W R - 0 3 9 2 (Rov. 1 - 1 2 - 7 9 ) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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\ •- ^t^l ^ , * v ^ ~ ^ r * - f p S l t r — ; _ - £ • ' >A _ - - — * " • -^nr: ' I I CliS - * • ^__^-

I - - * - - - , - ' 1 • • - — : : - '-/•vr- _ - - ' • - < '

||j|pifi^gj="

«T i y•j •» :_ J ;._ li :
\ u • f^~—«* -^ 1—^-1L — ^ _ j r l — — - r ^ T V &~———^--r K f ^ i y ^\ 4 __/ ^J
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Send o r i g i n a l c opy by S t a t e (
c e r t i f i e d mai l t o t h e ' W A T P R W ET e x a s D e p a r t m e n t of W a t e r R .sources W M 1 C n VV C
A u ? , i n B ° T X , , = s ° 8 7 7 8 7 l l A T T E N T I O N O W N E R : Confident,

) f T e x a s F o r T D W R u s e only^__
i i n p p r ^ p T W e i i NO. ^a ^ "r 7f~ v<S

1 o r a t p d on map ' l — Oality Privilege Notice on Reverse Side Rece ived: C-»f-

1) n u v M P B // /A-~>- i .^C/T/O f/7jr7//7S> AiU'tf f<Jf) iJ.'} ^JfjvC'-Jrf/rtC f~K/U5t Of\l /Cj{- ( /

-S •,
r037

( N a m e ) I S u e x o r R F D ) ( C i t y ) ' ( S t a t e ) ( Z i p )

( N . E . , S . W . . a t e . ) ( T o w n )

G L e g a l desc
D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o nwi th distance and d irec t ion f r o m two intersect ng sec-t ion or survey f i n e s , or he must l o c a t e and i d e n t i f y the A b s t r a c tw e l l on an o f f i c ia l Quar t er- or Hal f-Scal e T e x a s C o u n t y n .G e n e r a l H i g h w a y M a p a n d a t t a c h t h e m a p t o t h i s f o r m . D i s t a n c e

r i p t i o n :
S J n S l o c k N o . T o w n t h i p

N n S u r v p y N a m e

5d See a t tached map.
3 1 T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) : 5 1 D R I L L I N G M E T H O D ( C h e c k ) :

I S J N e w W e l l O D e e p e n i n g p Q D o m e s t i c D I n d u s t r i a l O P u b l i c S u p p l y J c < M u d Rotary D A i r H a m m e r D Driven D Bored
PI R « - n n r f i t i r , n i n g [~1 P l u g g i n g Fl I r r i g a r i n n l~| T»,t W> M PI Ot^or D Air R n t a r y PI f a h l e T n n l f~l J e r t p r t D D l r t e r

6 ) W E L L L O G : D I A M E T E R O F H O L E
Oia. ( i n . ) F r o m ( f t . ) T o ( f t . )

S u r f a c e
Date d r i l l e d r? "/ cV """/ĥ . t£>> /•5-T f) //^T

F r o m T o D e s c r i p t i o n a n d c o l or o f f o r m a t i o n( f t . ) ( f t . ) m a t e r i a l

0 - <3n ~7nP .SoAC **- c^AVs^n ~ -?p2 -^5ftN~p^3^- sif tyo (^/LftytyD- ^<n ^vO/iZJ).^T^— ^5? C-ji/^y^^— n fn <^£}AJE>
7 b ~ £ ? 0 C J / . / 9 Vgo- /nn <?/./? V/DO- /£0 (TLfi-V/acy- /<^3 c . 'x . /9-vy^o- v*-/^? djz./^1//i/.^- /S8 /S/fO/^^^ S73/V3)X S ' ^ ? — ) k o . S V ^ y V ' D/kfi— Y(nS^ £>ffA/3)—^Tc)N£~/4>S~~ /1-S~ «S/9~A/ "D

i — > R (ib (s1 11 W? f? n^1 Dj Is u5 lii U " " 111n j ^JA I I R ? 31982
D E P T . OF

W A T E R R E S O U R C E S

( U s e reverse s i d e i f n e c e s s ary)
1 3 ) W A T E R Q U A L I T Y :

D i d y o u k n o w i n g l y p e n e t r a t e a n y s t r a t a wh i ch c o n t a i n e d u n d e s i r a b l e
water? D Yes ^No
I f y w , s u b m i t " R E P O R T O F U N D E S I R A B L E W A T E R "
T y p p rtf i«?i tpr7 . . __ . . n p p r h of «tr»r»
Was a chemica l a n a l y s i s made? D Yes ^ J s ^ N o

7 ) B O R E H O L E C O M P L E T I O N :

P G r a v e l Packed Q Other r5 2>~7~/?/fJ(f-
If G r a v e l Packer* r j i v p i n t p r v a l , , . fr^rn „ , . . f r rn

8 ) C A S I N G , B L A N K P I P E . A N D W E L L S C R E E N D A T A :
Q . N e w S t e e l , P l a s t i c , etc. S e t t i n g ( f t . )

' Used Scre en M g f . , i f commercial F r o m T o
V / V X & A S T 7 C D / ^9J& (\j ^>/^777£7) /ifl&T£ /^xS' /7$~

G a g eC a s i n gScre en
jf

\

C E M E N T I N G D A T A
r e m p n f e d f r n m «•••>. ^ ^^ fT f" t̂ -̂
M e t h o d used _^VT £- ^^ ^-^ *T *-''

( C o m p a n y o r I n d i v i d u a l ) . ^

f t .

9 ) W A T E R L E V E L :
S f . i r i r evel _ / / " S j f t h e l n w l a n d ^ u r f a r e n f t r e I Q / ' O e*L^

1 0 ) P A C K E R S : T y p e D e p t hK £4-}<2J(J:/? &'l£$$£&' Sfe/'

1 1 1 T Y P E P U M P :
D T u r b i n e D J e t J X ' s u b m e r s i b l e D C y l i n d e r
r i O t h p r
D e p t h t o p u m p bowl s , c y l i n d e r , j e r , etc., . . . f t .

1 2 ) W E L L T E S T S : AJO/\ltZ.
D T y p e T e s t : D P u m p D B a i l e r D J e t t e d D E s t i m a t e d

Y i e l r l : g o m w i th f t . drawdown a f t « r hrs.

1 h e r e b y c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a teach a n d a l l o f t h e s t a t e m e n t s h e r e i n a r e t r u e t o t h e bes t o f m y k n o w l e d g e a n d b e l i e f .

N A M E /n/C.H/}£L / . . /'/-(^UAJ& W a t e r W e l l D r i l l e r s R e g i s t r a t i o n N o . <£<£ 1 5 "
/ ( T s ' p e o r P r i n t ! 1

( S t r e e t o r R F D ) ~ ~ ^ ( C i t y ) ( S t a t e ) ( Z i o )

' ( W a t e r W e l l D r i l l e r ) S ( C o m p a n y N a m e )
P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .

T O W R - 0 3 9 2 ( R e v . 1 - 1 2 - 7 9 ) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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_ __j *£^ ;V-»-»-/ " •"-. 4 ~*' -1 \r / \3s- __...- < 1 , '^'J—1
- X L.^v W^X±iw^;- i :r V + - \ — — — 3 . x;0.r • -V̂ ^̂ -̂̂ Ô

- - ^ _ - _.z g _ -4"--»_:

^- ^ b-i. - i;^ - - v / . ^ ;

^

\ j F i : -x ' • •

' S i ^ l
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& r i g ' i n ^ o p y * b y ' S t a t 6 ° f T e X 3 S T « « W a t e r W . I , O r i l t a r . Board
r2iM^£±-«, W A T E R W E L L R E P O R T > • ° . B ° « " o w *p n R n w HOJ17 A u s t i n , T e x a s / a / nA u s t i n T e x a s 7871 1 ATTENTION O W N E R : Confidentiality Privilege Notice on Reverse Side

ii OWNER £Z*«_ > &*-<~~~r* •&" i&'iJZjP aHrf,«« T*// tZcj£-(h^' /va<-vv P^fe* j> • ( f d s r n e ) ( S t r e e t o r R F O ) ( C i t y ) ( S t a t e ) ( Z i p )
2) LOCATION O e y f E L L : • _ >T x* ,

r n n n t y /T ^-*—»L-«-». / CX mi|o, in xV r t i i - B r t i o n f r n m /V^Ci-* JZ^. —

D L e g a l disc
D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o nw i t h d i s t a n c e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec-t i on or survey l i n e s , or he must l o c a t e and i d e n t i f y the A b s t r a c twel l on an o f f i c ia l Quarter- a t Half-Sea e T e x a s C o u n t yGeneral H i g h w a y Map and attach the map to t h i s f o rm. Distance

( N . E . , S . W . . e t c .) ( T o w n )

r i p t i o n :
M o Block N o T o w n s h i p

Nn . Survey N a m f * , ,

El See a t t a c h e d map. of\ 6 S ' O8 ~ 8
3 ) T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) :

P ^ J a w W e l l D D e e p e n i n g Dt5omestic D I n d u s t r i a l O M o n i t o r C
G R e c o n d i t i o n i n g D P I u g g i n g O l r r i i g a t i o n D T e s t W e l l G I n j e c t i o n C

6 ) W E L L L O G : D I A M E T E R O F H O L E. „ Dia. ( i n . ) F r o m ( f t . ) T o ( f t . )
S,.̂  3~. •=» 19*7 0 Su r f a « ^^3 -x. jp~>C o m p l ^ t p r f "^ ^ 1^' /
F r o m To D e s c r i p t i o n and color of f o r m a t i o n( f t . ) ( f t . ) m a t e r i a l
& ~ 3 «S~*--;»!j£<-«_ S^~-~(L .3^ 3^ (ygrf^ _
•3&--t£>- £"& — ^ -f

— , ,= ^ re (| W7 f? TrOn ) I ? . I ' j ; S u J " i l l '
' i V l l S , y ^ '

. , , « -» i n ' i\ - . . - . - S 4 - . ' ' • . ' . . : ' : v . . ' • ' ' ' . . i i o o . - -

1 5 ) W A T E R Q U A L I T Y :
D i d y o u k n o w i n g l y p e n e t r a t e a n y s t r a t a w h i c h c o n t a i n e d u n d e s i r a b l e
water? . D Yes Cl No

I f yes, submit " R J S P O f V T Q F . U N D E S I R A B L E W A T E R " . r
W a s a chemical a n a l y s i s made? D Y e s B ' N o

5 ) D R I L L I N G M E T H O D ( C h e c k ) : O Driven
^ P u b l i c S u p p l y S M u d Rotary D A i r H a m m e r O J e t t e d OBored

7 ) B O R E H O L E C O M P L E T I O N :

D G r a v e l Packed O O t h e r .

8 ) C A S I N G , B L A N K P I P E , A N D W E L L S C R E E N D A T A :
Q . N e w S t e e , P l a s t i c , etc. S e t t i n g ( f t . ) G a g e

Used Screen M g f . , i f c ommerc ia l F r o m | T o S c r e e n.£. /J C"=>£/£r & 32. &o
A~ AS "321/r^l «>V»--2te?? c5 ^ — • V^Z' C^?

9 ) C E M E N T I N G D A T A [ R u l e 3 1 9 . 4 4 ( b ) l
O r n . " T f f r t f r o m ^ ft , fo , .^ , . f t Nn nf Sack i Used O

r.nT">T?rt hy L ,- ££>*1£^ '

1 0 1 S U R F A C E C O M P L E T I O N
{ • ^ ' s p e c i f i e d S u r f a c e S l a b I n s t a l l e d [ R u l e 3 1 9 . 4 4 ( c ) I
O Pit e s s A d a p t e r Used [ R u l e 3 1 9 . 4 4 ( d ) 1
D A p p r o v e d A l t e r n a t i v e Procedure Used [ R u l e 3 1 9 . 7 1 )

1 1 ) W A T E R L E V E L -

1 2 ) P A C K E R S : T y p e . D e p t h

1 3 ) T Y P E P U M P : /LJtg ->r*sf 4^f~ .
D T u r b i n e ^̂ et D S u b m e r s i b l e D C y l i n d e r
D O t h e r

1 4 ) W E L L T E S T S :
T y p e T e s t : C f P u m p Q B a i l e r D J e t t e d D E s t i m a t e d
Yiolr f: qpm w i t h . _ . . f t . drawdown a f t e r „_ hrs.

C O M P A N Y N A M E LsQfrSTjH, J*-'Aj"c?T(^l/J&'LL^ W a t e r W e l l D r i l l e r ' s L i c e n s e N o . O / 2 -
( T y p e or P r i n t ) _̂_̂ ^

( S t p M t o r B F D ) / } ( C i t y ) / ( S t a t e ) ( Z i p )

(Sinned) i-̂ t̂  ^- . -^-^^--/CX-cV-C. —— (Sinned)( L i c e n s e d W a t e r W e l l O r i l l e r )
P l e a s e a t t a c h e l e c t r i c l o g , ch emi ca l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a

( f l e g i . t a r e d D r i l l e r T r a i n e e ) F o r T W C u s e only . . .labie. wen NO. .g r - / y - vLocated on mao
W W D - 0 1 2 ( R e v . O l - 2 8 - 8 7 ) T E X A S W A T E R C O M M I S S I O N C O P Y
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WD Ixp. («)A p r i l I M t

U . S , D E P T . O F T H E I N T E R I O R

V a i l H o .
W E L L S C H E D U L E

G E O L O G I C A L S U R V E Y W A T E R R E S O U R C E S D I V I S I O N —

«ecord by £. g . A. f 3 -fo-C-l) of da ta Date 2- 2o-<^# nap
S t a t e

County

\s\±\4 I^i;
M: (£k

>\5\J5\2.\Q \ 0 ! 3 Jttgt*m* i t B i n i e c «
_». s««

Other B o, M

f tmer or

_
= Ljy l —— 1 — t i I .oi— i J ! L . , j I i i I —— L.J or-nLe:
o — — : I j / ! T J x T ! I ! ^ ! J

(C) <P) / P O l 00 W ' <s> 0»>eribtg: County, f ed Cov' t .(CU^xtorp or Co, Private . S t a t e Aaency, W a t e r D l i t
(A) (II) (C) (tt> <B) (F) O) (I) <K> (10. X?K (I)Pi« of air e«o4. Bott:tln«. Con. I t m t e r . tarn. TlTt. DOB, In, Mid, I n d ^ J P J ^ tec.

( » ) ( T ) ( T )S t o c k , l e a t l t . OBited, leprearare, lacbarge. Deeel-P S, Deeal-otber, Other
____ (A) {») (6) 00 (W W 0») (T) (B)w a i l ; Aaode, Drain, liairalc. Bear, lea, Oba. O t l - f o a , tachar|e, T a e t . Dnuied,

/<rS° — —
«f Uaat e , Deatroyed

D A T A A V A I L A B L E : O«ll

Bra, lab. d«t«: _____
Ft«o. „«—il e l d a q u i f e r char. I 1__-n

Ooal. watar to ta;
fr«|. «a»pllng: - 4" ' lti»«ntorir:
Ap«rtur« card«:
toy da ta; ^ - Z «' 4,

_-n_-aj- WQ
W E L L - O E S C t l F T I O N C A R D

,_. ... _.W)J (HI (•) (r). <s) m .w a) (•)vi.l.h- P0*""* «!«*•! ?• **"•*??• h9P*- "T* P« r f-> «r««»» ••• P'-. «bored. openF l B l » ' ' i concrete. (|-«T«.> . T a c r e g n ) . seliery, end. t a b l e . — ^
Method (A) 0») (C) p]S<»l} O) (») (*) (T) (V) M) f f)n-ni..). air bored, cab l e , du2, h»d/ J e t t e d . air rever» trenching, driven, drivesiiS2- n t , T__»»t.. pereueeion. rotary — - ' — — — — —

to

t air, bucket, «nl. Jet, " ( J j i ? ) ? ' "?tart.)' •e>*' P**"". »oti »»b»eTt. "••7
oat LP|a», gaeol lne, bend, xu, vied; BJ

I',',', I Accuracy;

sfoy 2^. ? u ..i_ L

f
sS

t•*.I fi
0̂

T*<ta» color. «te.
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H O .
U t l t u d e - l o n K l t u d e J S Q 9v5". J O , 0

H Y O R O C E O L O C I C C A t D
C*M>| K 2 ' i r e "sag AS on ,3 J s«etio

1* IT
Subbe. ln:

T o p o of" ' ' f t i
v) (o (i> <« 00 <» a>o f d e p r e i a l m , «treM channel, dunaa, f l a t , h i l l t o p , l ink, naap.

o f f » h o r « . pcdtanic.

M r l e i * s/ir
I Or t l ln:

a 4 u l f a r , (orMtlon . t r o u p — — — " ' I F ^ In A f l u l f e r________ T h t c t a m a ; ________ f t
L e n j t h o fl ye l l open to! f t

U t h o l c - f T f :
a^uiiar, teraatlnn, »rou»

| ; ; ^ ]J.CO
Origin: f t

r length of
I i • l w « l l OMB to;"* ' ^ — — — - — — — i i _ l-^-nterval« r o '• *•* •*"* 2 *gSega? t OcWe. - | | ̂ o LU.a-12 ?o, f2.S£>-lZ So I 3£° - /3St> , l+So-if3o, tt.S~*-/e. 7O

p e p t f t ^oconaolioa ted rock- i '. .' f._l Source of date:
M P t h to

•J«-̂ «••! Source of eetA;
»urftci«l•ecerlnl:
C o e f f i c i e n tT t a n a ; «—
C o e f f i c i e n t
f»r»; »̂ jtft/tt ; S p i t e e«p;

'e>F 24

*'

I n f i l t r a t i o nc h a r a c t t r i i c i o :
.-ajd

•~"l c o e f f i c i e n tI I I ~ I CO"""_ _ , — — — L — — J s i S I U S '9\ 1\
I ; j j

g p e i / ' t ; gi»ber o f l eo lo i i c

._ _n....
— - —

... —
—— .

._• — .
_ — . f

S f

craw-no

001371



Send o r i g i n a l c o p y byc e r t i f i e d mail t o th eT e x a s D e p a r t m e n t o f W a t e r Resources
P. O. Box 13037A u s t i n , T e x a s 78711

S t a t e o f T e x a s
W A T E R W E L L R E P O R T „ /

A T T E N T I O N O W N E R : Confidentiality Privilege Notice o n f l g v e / s e S / d e

F o r T D W R u J e onlv
W e l l N o 6 " • / « / • f f .
Loca t ed on m a p X C i
d e c e i v e d : C ' X " - S .

&**<<<.,• tt 2W-,/-V-/ ...... <£~Tso=> &Zufc~, /^,W TIT
( N . - i m o ) ( S t r e e t o r R F D ) ( C i t y )

2 ) L O C A T I O N O F W E L L : / - / t f y ~ - f
( N . E . . S . W . . e t c . )

D L e g a l desc
D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o n fw i t h d i s t a n c e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec-t i o n or survey l i n e s , or he must l o c a t e and i d e n t i f y the A b s t r a c twell o n a n o f f i c i a l Quarter- o r H a l f - S c a l e T e x a s C o u n t yG e n e r a l H i g h w a y M a p a n d a t t a c h t h e m a p t o t h i s f o r m . Distance

3 1 T Y P E O F W O R K ( C h e c k ) :
f i ^ J e w W e l l G D e e p e n i n g
D R e c o n d i t i o n i n g D P l u g g i n g

6 ) W E L L L O G :

Date d r i l l e d V f W f a

F r o m T o( f t . ) ( f t . )

( S t a t e ) ( Z i p )

( T o w n )

i p t i o n :
J n S l n r k N n T o w n T h i n

and d i r e c t i o n f rom two i n t e r s e c t i n g section or surv

^ See a t t a c h e d map.
4 1 P R O P O S E D U S E ( C h e c k ) : 5 ) D R I L L I N G M E T H O D ( C h e c k ) :

.{^Domestic D I n d u s t r i a l H P u b l i c S u p p l y £^jv1ud R o t a r y CD Air H a m m e r D Driven D Bored
(~1 I r r i g a t i o n ( ~ l T o . r W r . i l f l n,h»r D A i r R n t n r y D P a h l e T n n l [~I . l o t t o r t PI Othur

D I A M E T E R O F H O L E
Dia. ( i n . ) F r o m ( f t . ) T o ( f t . )
/ 0 S u r f a c e j - a o«A -*'<~j j~Z /

D e s c r i p t i o n a n d c o l or o f f o r m a t i o nm a t e r i a l

/«C
' * ^ ' - " A "-s

<2~£î , /htrL.^,
S"~>

( AA- £-vdo, /^-^}^ J

\ — \ rp r\D j i (Gj £ fl M Jg | rTlI n ]
— — — O C T l f l l Q M — — — _W U I I X O J 9 Q I )

DEFT OFU / 4 T F P nrcnn CvJ

(Use reverse s i d e i ! nece s sary)
1 3 ) W A T E R Q U A L I T Y : R-T^-c-6-i^ c~~*('4/. . '£

water? D Yes - H . N o
I f yes, submit " R E P O R T O F U N D E S I R A B L E W A T E R "
T y p e O f w a t f f r ? . . . H e p r h r t f s r r a f a
Was a chemical a n a l y .sis made? - f i l Y e s C No

7 ) B O R E H O L E C O M P L E T I O N :
D Open H o l e • j g T s t r a i g h t W a l l
CI G r a v e l Packed O Other ,

O U n d e r r e a m e d

8 ) C A S I N G , B L A N K P I P E , A N D W E L L S C R E E N D A T A :
p . N e w S t e e l , P l a s t i c , etc.

Used Screen M g f . , i f commercial
f2^ ^ [3£*^-4. SfZtJc*-,

' */-» *J yjc-<u_( JZZs J&>-,-.
L-6-iff £<H.{>Tf\, t*i rffL'&ji—i. yi^—v

fcst^tfj

S e t t i n g ( f t . ) G a g e
F r o m I To Screen
-/-T-- ^txJvt&- .n>9

JT, ^ JT: 0 _ o / c

C E M E N T I N G D A T A

M e t h o d used ^r fr^^Ct^*'**^/- — ^.
C e m e n t e d hy /^/C^i^Aw*^^

( C o m p a n y or
9 1 W A T E R L E V E L :

n d i v i d u a t )

1 0 ) P A C K E R S : T y p e D e p t h ,
A J ' > - « - <

1 1 ) T Y P E P U M P :
D T u r b i n e O J e t D S u b m e r s i b l e D C y l i n d e r
D O t h e r

f r

1 2 ) W E L L T E S T S :
S ^ T y p e T e s t : C D P u m p D B a i l e r S T j c t t e d D E s t i m a t e d

J "> <^Y i e l d : f O" gpm w i t h . f t . drawdown a f t e r T hrs.

1 h e r e b y c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a teach a n d a l l o f t h e s t a t e m e n t s h e r e i n a r e true t o t h e best o f m y k n o w l e d g e a n d b e l i e f .
~2̂ ,AN A M E U - e - r A-ct../9 t^a^,,.^^ W a t e r W e l l D r i l l e r s R e o i s t r a t i o n N o .

( T v p « o r P r i m : )
ADDRESS • JO fif-» "T^fC f' /tfysT^^jL — ^//C

( S i n n e d ) S^r^/fite&f/-
' ./^ -A I C i t v l X) ^ _ _ _ _ _ ^ J S t a t e )
Tlt'ZSS'tSftS'' ^0 n.2-l» -̂vt-- f ^^a-f £cs

^7^/
( Z i p )

\ ^ 1 (Wa-t^ W e l l f e r i T l B r ) ^ ' ( C o m p a n y N a m e )
P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s , i ind o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .

T D W R . 0 3 9 2 (Be». 1 - 1 2 - 7 9 ) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
001372



- ^ ' N E T E X A S C O M P A N Y ^ ,
H O U S T O N - I - D A L L A S ' " ' "

W E L L L O G

N O .
s. o. 1102-2408
P A C E 1 o f 1
T I L E N O . 4139
O A T C 4 / 2 9 / 3 4

C U S T O M E R L O C A T I O N
F O R G o o d w i l l I n d u s t r i e s
L O C A T I O N W E L L 5200 B l o c k J e u s c n
S U R V E Y

C O U N T Y H a r r i s
O T H E R L A N D M A R K S

F I E L D

S T A T E T e x a s

N A M E W E L L
E L E V A T I O N

RT C
T E S T M O L E S I Z E ? 7 / 8 "
D A T E S T A R T E D D R I L L I N G
D A T E F I N I S H E D D R I L L I N G
D R I L L E R B . Baker

T Y P E M U D G e l
E L E C T R I C L O G
S U R V E Y N o n e

O T H E R

W E L L D A T A
W E L L N O . |

D A T U M
G R

T O 5 6 1 '
4 / 2 8 / 8 4
4 / 2 9 / 8 4
R I G N O . 1 3
N O . S A C K S 1 0

T Y P E
T Y P E

D E P T H
S T R A T A

0
1 0 '

150 '
1 9 8 '
2 2 0 '

1 228 '
f e 2 3 0 '
W 252"1

2 5 6 '
2 7 0 '
3 1 5 '
3 2 2 '
3 7 9 '
4 0 4 '
4 2 4 '
4 3 7 '
4 4 4 '
4 5 3 '
4 8 0 '
4 9 0 '
4 9 7 '
5 0 0 '
5 6 1 '

'

E A C H
S T R A T U M

1 0 '
1 4 0 '

4 8 '
2 2 '

8 '
2 '

22 1
4 '

1 4 '
4 5 . '

7 ' .
5 7 '
2 5 '
2 0 '
1 3 '

7 '
9 '

2 7 '
1 0 '

7 '
3 '

6 1 '

1

D E S C R I P T I O N F O R M A T I O N

S u r f a c e
T o p soil
C l a y
S a n d
C l a y
S a n d
C l a y
Sand
C l a y
Sand
C l a y
Sand
C l a y
Sand
C l a y
S a n d
C l a y
S a n d y c l a y
S a n d
C l a y
S a n d
C l a y
S a n d

i
' i

i1!ii!

S A M P L E S
D E P T H

1
1

1
j
1

' T Y P E N U M B E R

/« —
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E D N A W O O D L A B O R A T O R i r . ' . V ' I N C .
* * T t R T C C M N O t O C I S T S • • C H E M I S T S • • M I C R O B I O l . O C ' S » T S

T o : L a y n e T e x a s C o m p a n y
P. 0. Box 9469
H o u s t o n , T e x a s 77261

7 M a y 1 9 8 4 '

SO #1102-2408
S a m p l e m a r k e d : W e l l N o . 3 , S a m p l e N o . 1 , G o o d w e l l 52 t)0 J a n s t o n . P u m p i n g a t1 0 0 g p m . S c r e e n e d : 5 1 0 ' t o 5 6 0 ' . C l e a r - B y B i r d w e l l
R e c e i v e d : 5-1-84. T u r b i d s a m p l e , f i l t e r e d f o r a n a l y s i s t h r u 0.45u m e m b r a n e .

W A T E R A N A L Y S I S
r e s u l t s i n p o r t s p e r m i l l i o n ( m g / 1 ) e x c e p t a s n o t e d

D i s s o l v e d Res idue at 3 5 0 ° C
T o t a l D i s s o l v e d S o l i d s , a c t u a l j

T o t a l D i s s o l v e d S o l i d s , c a l c .
S i l i c a S i O ?

C a l c i u m C a

M a g n e s i u m M g

S o d i u m ( d i f f . ) N o + K a s N o
C a r b o n a t e CO3
B i c a r b o n a t e H C O 3

S u l f a t e S O 4
C h l o r i d e C l

T o t a l F l u o r i d e F

T o t a l N i t r a t e N O 3
T o t a l M a n g a n e s e * M n
T o t a l I r o n * F e

I r o n , f i l t e r e d s a m p l e * F e

* B y A t o m i c A b s o r p t i o n

280
396
407

23
54

7
42

0
229

12
38

0.15
1.6
0.02
1 . 1
0.02

C o n d u c t a n c e , m i c r o m h o s / c m , 258C

C o l o r , u n i t s
T u r b i d i t y , u n i t s
A s C a l c i u m C a r b o n a t e , C a C o a :

P h e n o l p h t h a l e i n A l k a l i n i t y

T o t a l A l k a l i n i t y

T o t a l H a r d n e s s

F r e e C a r b o n D i o x i d e C O 2

P H • • • 7.53 a t 2 3 ° C
H Y P O T H E T I C A L C O M B I N A T I O N S

•

500
15
19

0
188
163

10

t T o t a l D i s s o l v e d S o l i d s , a c t u a l = D i s s o l v e d R e s i d u e + 50.8% o f b i c a r b o n a t e 1 J H C O a ) i o n
E D N A W O O D L A B O R A T O R I E S . I N C .

9717
pm A l i c e P e r r y , S u p e r v i s i n g C h e m i

46-
O i n " J P A N I S H T R A I l • H O U S T O N . T E X A S 7 7 0 2 1

001374



E O N * WOO.D
w » r c n T C C I I M O I O C I S T S • • C H I M I S T S • • M i c i « o n i o i O c i ! i T s

T o : L a y n e T e x a s C o m p a n y
P. 0. Box 9469H o u s t o n , T e x a s 77261

7 May 1984

SO 11102-2408
S a m p l e m a r k e d : W e l l N o . 3 , S a m p l e N o . 1 . G o o d w e l l 5200 J a n s t o n . P u m p i n g a t1 0 0 g p m . S c r e e n e d : 5 1 0 ' t o 5 6 0 ' . C l e a r - B y B i r d w e l l
R e c e i v e d : 5-1-84. T u r b i d s a m p l e , f i l t e r e d f o r a n a l y s i s t h r u 0 . 4 5 p - m e m b r a n e .

W A T E R A N A L Y S I S
r e s u l t s i n p o r t s p e r m i l l i o n ( m g / 1 ) e x c e p t a s noted

D i s s o l v e d R e s i d u e at 350° C
T o t a l D i s s o l v e d S o l i d s , a c t u a l j
T o t a l D i s s o l v e d S o l i d s , ca l c .
S i l i c a S i O ?

C a l c i u m C a
M a g n e s i u m M g
S o d i u m ( d i f f . ) N o + K a s N a
C a r b o n a t e CO:i
B i c a r b o n a t e H C O u

S u l f a t e SO.i

C h l o r i d e C l
T o t a l F l u o r i d e F
T o t a l N i t r a t e N O 3

T o t a l M a n g a n e s e * M n
T o t a l I r o n * F e

I r o n , f i l t e r e d s a m p l e * F e

* B y A t o m i c A b s o r p t i o n

280
396
407

23
54

7
42

0
229

12
38

0.15
1.6
0.02
1 . 1
0.02

C o n d u c t a n c e , m i c r o m h o s / c m , 2 5 ° C

C o l o r , u n i t s
T u r b i d i t y , u n i t s
A s C a l c i u m ' C a r b o n a t e , C a C o 3 :

P h e n o l p h t h a l e i n A l k a l i n i t y
T o t a l A l k a l i n i t y

T o t a l H a r d n e s s

F r e e C a r b o n D i o x i d e C O ?
P H • • • 7.53 at 23 °C

H Y P O T H E T I C A L C O M B I N A T I O N S

500
15
19

0
188
163

10

t T o t a l D i s s o l v e d S o l i d s , a c t u a l = D i s s o l v e d R e s i d u e + 50.8% o f b i c a r b o n a t e ' f H C O s ) i o n
E D N A W O O D L A B O R A T O R I E S . I N C .

9717
pm A l i c e P e r r y , S u p e r v i s i n g C h e m i s t

45-
001375
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tjf
Send o r i g i n a l c opy b y S t a t e O f T 6 X 3 S T e x a s W a t e r W e l l D r i l l e r s Board
c e r t i f i e d mail t o t h e W A T E R W E L L R E P O R T P.O. Box 13087 •«T e x a s D e p a r t m e n t o f W a t e r Resources W A I t K W t L L , K t r U K 1 A u s t i n T e x a s 78711a r\ a it not M U S t m , l exaS la/ 1 1Aust in T e x a s 78711 ATTENTION OWNER: Confidentiality Privilege Notice on Reverse Side
1 ) n u / w c n R i g f j t ' . a t p Freight HM.~. 5656 T f e l l e y Hnnst-nn, T x . 77056

( N a m e ) ( S t r e e t o r R F O 1 ( C i t y ) ( S t a t e ) ( Z i p )
21 LOCATIONLOFWELL: ,. • .._ „ _.

P Q U n t v Harris 6 mi,..in NE «„„„•.„„,,„„ Houston
( N . E . . S . W . . e t c .) ( T o w n )

O L e g a l desc
D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o n !w i t h d i s t a n c e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec-t ion or survey l i n e s , or he must l o c a t e and i d e n t i f y -:he A b s t r a c twel l on an o f f i c ia l Quarter- or Hal f-Scal e T e x a s C o u n t yGeneral H i g h w a y Map and a t t a c h th e map t o t h i s f o r m . Dis tance

r i p t i o n :
<Jo. Block No. , . T o w n < h i p
N o . S u n / p y Nam«

D See a t t a c h e d map. Q A (o^ ~O-S " <7
3 ) T Y P E O F W O R K ( C h e c k ) : 4 1 P R O P O S E D U S E ( C h e c k ) : S I D R I L L I N G M E T H O D ( C h e c k ) :

H New Wel l O D e e p e n i n g C U D o m e i t i c D I n d u s t r i a l D P u b l i c S u p p l y XH Mud Rotary D Air H a m m e r D Driven D Bored

6 ) W E L L L O G : D I A M E T E R O F H O L EOia. ( i n . ) F r o m I f t . ) T o ( f t . )
S u r f a c e

D.. d r i l l * 4/12/85 6-3/4 410

F r o m T o D e s c r i p t i o n a n d color o f f o r m a t i o nI f U I f t . ) m a t e r i a l
0 2 Concretei 10 Clo."in 2n ^nd
20 140 f l a y
140 160 Sand160 240 Clay
240 260 Sand
260 300 Clay

. 300 320 Saiid
— — 3 9 S — — — — 4 ± 6 — — — — — — — Sasd-

Mnl u / :.••
f ". •: -. • i.v..

(Use reverse s ide if neces sary)
1 3 ) W A T E R Q U A L I T Y :

D i d y o u k n o w i n g l y p e n e t r a t e a n y s t r a t a wh i ch c on ta ined u n d e s i r a b l e
•wter? D Yes g No
I f yes. submi t " R E P O R T O F U N D E S I R A B L E W A T E R "
Was a chemical a n a l y s i s made? Q Yes O No

7 ) B O R E H O L E C O M P L E T I O N :
D Open H c J e D S t r a i g h t W a l l D U n d e r r e a m e dno ravel Packed S o t h e r 2 strina cemented

8 ) C A S I N G . B L A N K P I P E . A N D W E L L S C R E E N D A T A :
Q - N e w S t e e l . P l a s t i c ^ etc. S e t t i n g I f t . )

Used Screen M g f . . i f c ommerc ia l F r o m T o
4" N WT f a s - i n g 0 400
2V N Blank Liner 380 4002*5' N PVC S l o t t e d Screen 400 410

C E M E N T I N G D A T A
C«m.n,.H fr^m tOP ' „ ,„ bOttOHl
M«ho r t u», Halliburton

f t .

G a g eC a s i n gS c r e e n
qrh
40

.012

f t .
C e m e n t e d b y RnVrin«5nn W a f - ^ T T X f c s I l

9 1 W A T E R L E V E L :

A r t e s i a n f l o w , . _ . „ _ . . g p m _ Oatp

1 0 1 P A C K E R S : T y p e D e p t h
K 380

I D T Y P E P U M P : 2 H P Punp f 2 5 1 Tank
D T u r b i n e D J e t K l S u b m e r s i b l e D C y l i n d e r
I~l O t h e r
D e p t h t o p u m p bowl s , c y l i n d e r , j e t , etc., _„.;.„.. , ' f

1 2 ) W E L L T E S T S :
D T y p e T e s t : D Pump D B a i l e r G J e t t e d D E s t i m a t e d

Y i p l r t : q p m w i t h f t . d rawdown a f t e r hrs.

1 h e r e b y c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a teach and a l l o f t h e s t a t e m e n t s h er e in ar e true t o t h e best o f my k n o w l e d g e and b e l i e f .

C O M P A N Y N A M E Robinson Water Wall Service ^ I n i B l a t e r W e l l D r i l l e r ' s L i c e n s e N o . 1464
( T y p o o r P r i n t )

ADDRESS H607 FM 149 Houston, Tx. 77086
( S t r « e t ^ > r n F O I ^ 7 . ( C i t y ( S t a t e ) ( Z i p )

(Sinned) S'f • ' - l^-*-£- — — — — — — — — _^ (Sinned)
( L i c e n s u c i W a t e r W a l l D r i l l e r )

P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l . i n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f ' a v a
( R e g i f t e r e d D r i l l e r T r a i n e e ) F o r T D W R o j j e j j n l y .

. .. W.IIM,, ^ -3 '/'-/ -<~f
L o c a t e d o n m a p — — — — — — — —

T O W R - O 3 9 2 ( f l e u . 5 - 2 7 - 8 2 I D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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Please use black ink. Qtri to ni T a v a eSend o r i B i n a l s i o p y b y a i a i B O I 1 6 X 3 S T e x a s W a t e r W e l l D r i l l e r s Board
T S i 2 ' w . 5 S i l c S n m i f » i o n W A T E R W E L L R E P O R T P.O. B O , 13037 *pn Rax 13087 A u s t i n , T e x a s 78711A u s t i n T e x a j 78711 ATTENTION O W N E R : Confidentiality Privilege Notice on Reverie Side

1) nwwcn /)/? / ^' y/2^ix> — - A,«™,. /S& '5 ?Y)t4-t?&j,isi &&c~y£e^- /**/&**
( N o m o l ( S t r n t o r R F C ) A ( C i t y ) ( S t a t e ) ( Z i p )

2) L O C A T I O i y j g W E L L : " "
rnunty y ' V V W - ' * ' l̂ -̂  mil** i n H i r « - t i n n f r n m

rfl d~LA f^-vjf < J%*~~^r ^y^fi 1 ̂ d^^-Kct^^i/ JC*&^lJ£4-~j js*-t s 7 & fj to
' tf D Legal desc

D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t Sec t i onwith distance and d i r e c t i on f r o m two i n t e r s e c t i n g sec-t i on or survey l i n o s , or he must l o ca t e and i d e n t i f y the A b s t r a c twel l o n a n o f f i c i a l Q u a r t e r - o r H a l f - S c a l e T e x a i C o u n t yGeneral H i g h w a y M a p a n d a t t a c h t h e m a p t o t h i s f o r m . Dis tance

r i p t i o n :
Vln. B l o c k Nn. , , T o u w n « h i p

f ) n f f f ^ i r p ^ T ' O r t f r r v n t M / n I n t ^ r t i v j ^ i n g f f ^ r r i n n o r W ^ f t y ' i r " * ^ _ _ _ , . , . .

JQ See attached map.
3 1 T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) : 5 ) D R I L L I N G M E T H O D ( C h e c k ) : D Driven
JB New W e l l D Deepening j?|Domajtic D I n d u s t r i a l Q Monitor O Public S u p p l y A l M u d Rotary D Air Hammer O J e t t e d D Bored

n R < w . n n H i t ; n n i n n n P h , r j f l m ( J r l t r r i n n t i n n r l T « « t W » l l r l l n J M - t l n n H D»h»r R A i r H n f a r v D f ^ a h l n T r t r t l H n t h w r

6 ) W E L L L O G : D I A M E T E R O F H O L E, . Dia. ( i n . ) F r o m ( f t . ) T o ( f t . )

r ~ n r . i M . r f / Y 7 - / * — \<£r~) /tJ/<S & ^/nl

F r o m T o D e s c r i p t i o n a n d c o l or o f f o r m a t i o n( f t . ) ( f t . ) mat e r ia l
/0 - ^7 TV/ ^>, r

£.7 - J5~ ^i^-i-f/ X.Z/ 'liJ~~ — y/> ^ft-j /̂ ~~~<ĵ ^ ^~ ^L^ ^j~6&—eiL fcjt-*% *~ —S>/) ^ l*f& Wfi~1ftfo -\ / 3 ff ^4-£)tJ—<z$ ^~
/$ b~ r £l O /*^/$>~» /?^/o />. /L/.5r~ _.&£>!"Jis—^ 7^? '/*&~4 / /
7<̂ "? -^ 74- T >dL^ — 0/ s#lf4f~^ Jn. JU . ?.

_! 0 ) i l l(j i !& (I W/ IF rj j>hi 1 1 j| j
A j n \ ' O 1 1 n D 7 — —• - & o wo '

-• i-i ' .Tcn ?..T .-,/,!«-...,.
" - • • • ' • " - - - 1 - - -

( U s e reverse s i d e i f n e c e s s ary)
1 5 ) W A T E R Q U A L I T Y :

Did you k n o w i n g l y p e n e r w i t e any s t r a t a which c o n t a i n e d u n d e s i r a b l e
waier? D Yes ^LrNo
I I yes, submit " R E P O R T O F U N D E S I R A B L E W A T E R "

Was o chemica l a n a l y s i s made? O Yes §%f^Q

7 ) B O R E H O L E C O M P L E T I O N :

D Grave l Packed D Other ^ sfy<Si<£~—t?

8 ) C A S I N G , B L A N K P I P E . A N D W E L L S C R E E N D A T A :

D , N e w S t e e l , P l a s t i c , etc. S e t t i n g ( f t . ) ' Gage
' Used Screen M g f . , i f commerc ial F r o m | T o Screen

tf- A/ Pis C . tft<i&~4 / £ £</?*4t- A/ fife, Jt£//*> &Lra— 1 </3 r̂-? <^? ID'

9 ) C E M E N T I N G D A T A [ R u l e 3 1 9 . 4 4 ( b l )
Cemented f r o m O f t to j 7 t fJ f t No. of Sack s U s e d _ Z _ _

ft tn f* un nf Sack. Ut«H _ ,
Mftthnrl uwl ^^^-Orf^^'T^V "^ -'

/ '
1 0 ) S U R F A C E C O M P L E T I O N

j ^ S p e c i f i e d S u r f a c e S l a b I n s t a l l e d [ R u l a 3 1 9.44(c) ]
G P i t l e s s A d a p t e r Used [ R u l e 3 1 9 . 4 4 ( d ) J
D A p p r o v e d A l t e r n a t i v e Procedure Used [ R u l e 3 1 9 . 7 1 ]

1 1 ) W A T E R L E V E L '
^<VJ ts\ /2. -^7S t a t i c level ~^~>J I S f t hulnw lanH t i i r f a r n O a f A / C / — — ' • ^ " X f

1 2 ) P A C K E R S : T y p e . . D e p t h ,*/S( ^-'/z^ RJ-fi K. ffiustA^, $2 <^
1 3 ) T Y P E P U M P :

D T u r b i n e D J e t f i ^ u b m e r s i b l e D C y l i n d e r
no th«r
n » p t h t n p u m p h n « / l 5 , r y l i n H d r , J B T , etc., J Q ~ U f t .

1 4 ) W E L L T E S T S : /f/S^J?
T y p o T e s t : D P u m p D B o i l e r D J e t t e d D E s t i m a t e d
Y i e l r l : gpm w i t h f t . drawdown a f t e r . . . _ hrs.

C O M P A N Y N A M E f?Lk Ut£fr ? A ' ^ - - ^ / ^ %-<- W a t e r W e l l D r i l l e r ' s L i c e n s e N o . / / & * ~ 7
( T y p e o r P r i n t ) y y j^C*^?!?^ fl / * 0 <w ^ *P r ^ * *?*? ^ e^- /ADDRESS c*̂ ? O D O /V^L^/Z /P^/^f A^7 c^7/J^ts>-4 /L>*->£ / S J> Q fe

i^tre« o r R F D ) I C I t v _ / 7 ( S t a t e ) ( Z i p ) '

(Staned) Lf f\ * /£b6*££* — — t^iO (Sianedl1 ' ( L i c « n s « d W a t e r W e l l r^ l l «r)
P l e a s e a t t a c h e l e c t r i c l o g . chemical a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a

(R«,i«ter«d D r i l l o r T r a i n e e ) For TWC u s e J n l y , . . .
l a b l c Wa" N" ^S " /, 7-̂ *Loca t ed on map

W W D - 0 1 2 (Rev.01 -28-87) T E X A S W A T E R C O M M I S S I O N C O P Y
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Please use blactt Ink.'
F i l e W H I T E COPY with:
T N R C CP.O. Box 13087A u s t i n , TX 78711-3087512-239-0530

S t a t e o f T e x a s
P L U G G I N G REPORT

(This form must oe completed and f i l e d with the TNRCCwithin 30 days f o l l o w i n g the date the w e l l Is p l u g g e d asrequired by current s ta tutory law.)

T e x a s W a t e r W e l l D r i l l e r s Advi s o ry CouncilP.O. Box 13087A u s t i n , TX 78711-3087512-239-0530

1 ) O W N E R <

A . \ V E L L I D E N T I F I C A T I O N A N D L O C A T I O N D A T A

A D D R E S S( N a m e ) ( S t r e e t or RFD) ( C i t y ) 7 ~7O~7( S t a t e ) ( Z i p )
2 ) A D D R E S S O F A / V E L UCounty G R I D S

( S t r e e t , RFD or r f h e r ) ( C i t y ) ( S t a t e )
3 ) O W N E R ' S W E L L N O : 4) W E U . T Y P E (Check): [g-'Water Q M o n i t o r Q I n j e c t i o n n De-watering
D r i l l e r , P u m p Installer, or Landowner p e r f o r m i n g the p l u g g i n g operations must locate and i d e n t i f y the location of the well within a s p e c i f i c grid on a fullscale-gridded County map avai lab l e f r o m the TNRCC/lnstallers Cer t i f i c a t i on Program. The location of the well should be denoted w i t h i n the grid byplac ing a corresponding dot in the grid to the right. The legal description section below is opt ional.
D L E G A L D E S C R I P T I O N :

Sect ion No. ______
Abstract No. ______

Block N o . . T o w n s h i p
S u r v e y Name

5)

Distance and direct ion f r o m twoin t er s e c t ing section l ine s or survey l ines:

6) Dril l er
7) D r i l l e d

A/ 07-
B . H I S T O R I C A L D A T A O N W E L L T O B E P L U G G E D ( I f a v a i l a b l e )

______ License No. ______~^^_____________ C i t y .
8) Diameter of hole . inches; 9) Tota l d e p t h o f w e l l . f e e t .

C . C U R R E N T P L U G G I N G D A T A
10) Date well p l u g g e d ___£.
11) S k e t c h of well: U s i n g space at right, show method of p l u g g i n g the welli n c l u d i n g all casing and cemented interval s .
1 2 ) N a m e ( ^ D r i l l e r / P u m p J n s t a l l e r a c t u a l l y p e r f o r m i n g t h e p l u g g i n g o p e r a t i o n s ' .

License number lO.
13) Cas ing and cement ing data r e l a t i v e to the p l u g g i n g operat ions: \»\

D I A M E T E R (Inche s)

(#

CASING LEFT IN W E L L . „ •- - . •- • '•••.
F R O M ( f n l )
&

TO (feel) .- r. ..'••
4?

C E M E N T P L U G ( S ) P L A C E D I N W E L L
F R O M ( f e e t )
^

T O ( f e e t )
#j?

S A C K ( S ) O F
C E M E N T U S E D
&

/Get.

5 1995

R E C E I V E D
M A Y 1 0 i 9 S 5

E N G I N E E R I N GS E R V I C E S

' T o

D . V A L I D A T I O N O F I N F O R M A T I O N I N C L U D E D I N F O R M
I hereby c e r t i f y that this well was p lugged by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and b e l i e f . Iunderstand that f a i l u r e to c o m p l e t e i tems 1 thru 13 will result in the r e p o r t ( s ) being returned for c o m p l e t i o n and r e submi t ta l .
Company or Individual's N a m e (type or print)
Addre s s : S t r e e t or RFD -O. n$Jl"Z,b
S i g n a t u

t//)T££. L4JS.U— 3 £? £LL>JC.I -

Dale

White • TNRCC Yellow - Well Owner Pink • Licensed Well Driller/Pump Installer
T N R C C - 0 0 5 5 (Rev. 01-12-95)
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Please usa black Ink.
R l e W H I T E COPY with:
T N R C C
P.O. Box 13087A u s t i n , TX 78711-3087
512-239-0530

S t a t e o f T e x a s
P L U G G I N G R E P O R T

( T h i s form must be c ompl e t ed and f i l e d with the TNRCCwithin 30 days f o l l o w i n g the date the wel l is p l u g g e d asrequired by current s tatutory law.)

T e x a s W a t e r W e l l D r i l l e r s A d v i s o r y Counc i lP.O. Box 13087
A u s t i n , TX 78711-3087

512-239-0530

1 ) O W N E R *J7

A . W E L L I D E N T I F I C A T I O N A N D L O C A T I O N D A T A

A D D R E S S Sl&L/JT'tijU ~~X *7(Name) (Street or RFD)
2 ) A D D R E S S O F W E L L :

County ( S t r e e t , R F C / o r o ther) 'S7~os-) /X
(City)

G R I D S
( S t a t e ) ( Z i p )

( C i t y ) ( S t a t e ) ( Z i p )
3 ) O W N E R ' S W E L L N O : 4) WELLTYPE(Check): Boater Q Moni tor Q I n j e c t i o n Q De-watering
D r i l l e r , P u m p Installer, or Landowner p e r f o r m i n g the p l u g g i n g opera t i on s must locate and i d e n t i f y the location of the well within a s p e c i f i c grid on a fullscale-gridded County map a v a i l a b l e f r o m the TNRCC/lnstallers C e i t i f i c a t i o n Program. The location of the we l l should be denoted within the grid byp l a c i n g a corre sponding dot in the grid to the right 'The legal de s cr ip t ion section below is op t i ona l .
Q L E G A L D E S C R I P T I O N :

Section N o . — — — — — —
Abstract N o . — — — — — —

Block No. . T o w n s h i p
Survey Name

5)

Distance and direction f rom twoIntersec t ing section lines or survey lines:

6) D r i l l e r .
7) D r i l l e d

B . H I S T O R I C A L D A T A O N W E L L T O B E P L U G G E D ( i f a v a i l a b l e )
_____ License No. ___ ~__________ C i t y .

19 8) Diameter of hole . inches; 9) Tota l d e p t h o f w e l l . f e e t .
C . C U R R E N T P L U G G I N G D A T A

10) Date well p l u g g e d /
11) S k e t c h of we l l: U s i n g space at r igh t , show method of p l u g g i n g the well

including all casing and cemented intervals.
1 2 ) N a m e o f D r i l l e r / P u m p I n s t a l l e r a c t u a l l y p e r f o r m i n g t h e p l u g g i n g o p e r a t i o n s

License number
13) Cas ing and cementing data relative to the p l u g g i n g operations:

D I A M E T E R (Inch**)
.£

C A S I N G L E F T I N W E L L
FROM ( f e e t )

£>
T O ( f e e t )

V^

C E M E N T P L U G ( S ) P L A C E D I N W E L L
F R O M ( f M t )n T O ( f e e l )

V7
S A C K ( S ) O F

C E M E N T U S E D
&

/ &£L-

R E C E I V E D
MAY 10 1995

E N G I N E E R I N GS E R V I C E S

pa.
B o T T D w T b

D . V A L I D A T I O N O F I N F O R M A T I O N I N C L U D E D I N F O R M
I hereby c e r t i f y that this well was p l u g g e d by me (or under my supervi s ion) and that each and all of the s ta t ement s herein are true to the best of my knowledge and b e l i e f . Iunderstand that f a i l u r e to c o m p l e t e items 1 thru 13 w i l l result in the n ; p o r t ( s ) being relumed for c o m p l e t i o n and re submit tal .
Company or Individual's N a m e (type or print)

P&.ftnx
t,4//?T££ U<i=<i=Lt. >/=

Addres s: S t r e e t or RFD
S i g n a l

City S t a t e Ty •77 r?J
LJcensed D n l l e r / P u m p ^ s t a l l e rJS ' Owner of W e l l Date

T r a i n e e / A p p r e n t i c e Data

White - TNRCC Yellow - Well Owner Pink • Licensed Well Driller/Pump Installer
T N R C C - 0 0 5 5 (Rev. 01-12-95)

001382



S e n d o r i g i n a l copy by S t a t e Of T e x a s
c e r t i f i e d mai l t o t h e 1 A I A T F R U U P I 1 H P P O R T *T o x a s D e p a r t m e n t o f W a t e r Resources W H I C H W E L L . r - i t r U t t l
A u s t i n ° T e « s 8 7 7 8 7 l 1 ATTENTION O W N E R : Confidentiality Privilege Notice on Reverse Side

= or T D W R uic-nnlv
W e l l No. <&i^ -/<r» ^- V<S
Located o n m a n f ' C a ' _ S
dec e ived: O . f- ^Q, _

nuuwcn /fit -TV" "D / A ? / L ? / / A ^ 3) AHH /^SS~/^ $}/3/fl/jL £A/3)/") /TClAST/lA/ "/̂ X
( N a m e ) ( S t r e e t o r B F D ) ( C i t y )

( N . E . , S . W . . e t c . )

D L e g a l desc
D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o n
w i t h d i s t a n c e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec-t i o n or survey l i n e s , or he must l o c a t e and i d e n t i f y the A b s t r a c twell on an o f f i c i a l Quarter- or H a l f - S c a l e Texas CountyG e n e r a l H i g h w a y M a p a n d a t t a c h t h e m a p t o t h i s f o r m . D i s t a n c e

( S t a t e ) ( Z i p )

( T o w n )

r i p t i o n :
Vo. R l o r k No. , T o w n s h i o

N o Survey N a m n
and d i r e c t i o n f r o m two i n t e r s e c t i n g s e c t i on or sun. p y l i n e s

y^ See a t t a c h e d map. / V 0 T AT~TAcHf±-f\
3 ) T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) : 5 ) D R I L L I N G M E T H O D ( C h e c k ) :

^ New W e l l D D e e p e n i n g { ( D o m e s t i c D I n d u s t r i a l D P u b l i c S u p p l y ^Mud Rotary D Air H a m m e r D Driven D Bored
PI R e c o n d i t i o n i n g H P l u g g i n g P I r r i g a t i o n D T n « t W e l l PI f l t h o r D Air R o t a r y ("1 r ^ h l p T o o l PI . l o r t o H (~1 r l t h o r

6 ) W E L L L O G : D I A M E T E R O F H O L E
Oia. ( i n . ) F r o m ( f t . ) T o ( f t . )

S u r f a c e
/ J U O — C ' - O / ' s f f f ) / / r iD a t e d r i l l e d £? CXfX fi G>< ff>. / ^ Lx / (/? f

F r o m T o D e s c r i p t i o n a n d color o f f o r m a t i o n( f t . ) ( f t . ) material
/O - £O ~7nP STJL. ~< flL.fty&.<n~ 31 s~&/i/i><3'7— 33 (iL.&y^3c2- — t/n d. /L/?y•f/n — S~0 "^/^A/7)^r> ~ £-& ^ /. A- y^ (-)£•- 'Jfl ^/^A/J)7/0 — q<4 s7 / A yQ*-/ '— / / y Ot~A- y//'-/— A3 */- C' > L / 9 V/ j ? V - /#.£ ^/?r>f^AJ 579A/D^/v«3. - /9-> */ c1 L &y/^tj.~ /la *j «^r/9/(/^

pT^ w (I II W L^ [j j]
— — — — — — — — — — — — — — — — — — — A M P 9 t I Q f l O — — — — — —' » U o c j lw0.c— — — — — — — — — — D E P T O F — — — —

W A T E R R E S O U R C E S

( U s e reverse s i d e i f nece s sary)
1 3 ) W A T E R Q U A L I T Y :

Did you k n o w i n g l y p ene t ra t e any s trata rvhich contained undes irable
water? D Yes p i No

I f yes. submit " R E P O R T O F U N D E S I R A B L E W A T E R "
Was a chemical a n a l y s i s made? D Yes ^ j N o

7 ) B O R E H O L E C O M P L E T I O N :

< n G r a v e l Packed D O t h e r , ff
I f G r a v e l Packed give i n t e r v a l . . . f r o m

D U n d e r r e a m e d

8 ) C A S I N G . B L A N K P I P E . A N D W E L L S C R E E N D A T A :

D i N e w S t e e l . P l a s t i c , etc.
Used Scre en M d f . , i f c ommerc ia l

ty A/ -P/-/^$> ~7~/d.WAN (JJOV

S e t t i n g ( f t . ) Gone
F r o m j To Scre enf) /et'7 ft-/57 '//^7 ^/^L

C E M E N T I N G D A T A
P o m o n T p ^ frO"1 ^ » / fL t" ' •— ^ ' *'
M e t h o d u?ed X i T ' ^ j - 1 - 5 / i - r i / C ^

r~~^~~-*>
C e m e n t r - H hv ^T^J-^L^f^f'. >7-7 " /><<£ <^

I ( C o m p a n y or
9 1 W A T E R L E V E L :

S t a t i c evel / / D _ f t . b e l ow land s u r f a r ;

I n d i v i d u a l ) ^ ^

. n,,. ^,'^-8^

1 0 ) P A C K E R S : T y p e D e p t hft {-tyQJS^-tf P/^A^'^J /&3J

'
1 1 ) T Y P E P U M P :

D T u r b i n e D J e t p j S u b m e r s i b l e D C y l i n d e r
("I O t h e r
D e p t h t o p u m p bowl s , c y l i n d e r , j e t , etc.. f t

1 2 ) W E L L T E S T S : A/O/V^ '
D T y p e T e s t : D P u m p D B a i l e r D J e t t e d D E s t i m a t e d

Y i e l d : g p m w i t h f t . drawdown a f t e r hrs.

hereby c e r t i f y t h a t t h i s we l l wa s dr i l l ed by me (or u n d e r my s u p e r v i s i o n ) and t h a teach and a l l o f t h e s t a t e m e n t s h e r e i n ar e true t o t h e best o f my k n o w l e d g e and b e l i e f .

N A M E [l[/(lHncL. X _ . / / / - C,l-£{/lfevJttet W e l l D r i l l e r s R e g i s t r a t i o n N o . <&<ff\/S
/ ( T y p e or P r i r n ! _ __ /

( S t r o e t o r R F D ) I C i r v ) ( S t a t e )
t70/f

( Z i p )

&?f(£^
/ - ^ ( W a t e r W e l l D r i l l e r ) ^ / ( C o m p a n y N a m e )

P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .
T D W R - 0 3 9 2 (Rev. 1-12-79) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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VXD l ip . (CU>
A p r i l I 9 M

U. S. D E P T . Or THE INTERIOR

V a i l Hi

W E L L S C H E D U L E
G E O L O G I C A L . S U R V E Y W A T E R R E S O U R C E S D I V I S I O N

M A S T E R C A 1 D
tacord by frgXj l> ,.. f

ia~ » lieS. * I
_»• *•«_

Local
11 lujabar: Jj-\b\tr] - } i y^-r^rgii^r i S - S U
.i 0..= I J I TT ! 4 0 L i • J— I,.! i i '" '• '• . I gr!SL.:lx>CJ

Ovnar or
( C )Onr>«i«ht»; County, r*d I T ) / O O ) ( » )' t i ^ C t y ^ Corp 01 Co,

«l
0) <S) <U), S t » t « *»tmcy, V a t v r Diet

. <») f») <C) 0» (I) (r) (H) (I) OO {•) W («)DM of Air eood, B o t t l l o , . COM, B«rat«r. revwr. Hr«, Bo», In. NU, Inrf.VEJK IM,w (T) (o) m on oo on wS t o c k , l u c l t . <knu*d, m»pr««iar«, l a c b a T f * , D > f « l - f I, Du>l-oth«, Otbor __ -IB
P«« of (A) 0» (C) (») <*) (f) (1) {» (D)»«U: Anooo, Drain, I l i t u l c , B««c 1«», Ob», O i l - f a x , Ochart*. I i a t , Qauaod, U;

D A T A A V A I L A J L l ! W a l t da ta
•yd. lab , data: ____

n . W/L aaai.: Sr*/'

»S. baarrbyl. •*E

T l a l d ; a n u t f a r char. "I__j

Qua!, vatar aata; typ«:

Apartur* ear<»;

_ C ]_-cu_»o
_̂ ! "Q

Log aata;
W E L ( . - D E S C R I P T I O N C A R D

^

S S g a r l f ) f t JO !^ ! .S Pi-..., acram, ao. p t . , ahorad.w <*)- horlz. open( a l l a r y . and,. poroua gr«raal w.2 : conerata, ( p a r f . ) ,
Mathod ( A ) ( B ) ( C ) C O ) / f i i f t ( J ) f f ) ( « ) ( T ) ( V ) ( B ) « )P r i l l a d : •** oorad, cabla, out/ ayd/ j a t t a d , air r«»«r«a t r a i K h i n g , drivan, driva ___

i.

rot. oareut»ion, i->t»rj,
intaka ««t

vaah,

oaED J
P r l l l a T ; A
. t t r "an* n) ' .„» •»•«
tiii (4) (B> (C) (J) — . i l T - i - - . t i l i l . *' <*> <" tt>( t y p a ) ; air. bucket, c an t , j a t , |rr>n( ) ' (curb ) ' oov*» p i ' t o n , rot. aubaart,
Powor

D..p
S h a l l o

T**cn. color. «te.
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HO.

.20 . I

H Y D R O G E O L O G I C C A I D
__ I l r D y p > O K * *SAM AS Oil MA5TO CAKDJ p r o v t n ' « : /%>.<>..« la I 3

fl» (O <«) Of) (") <O <«of d c p M M l o B , ttnu c i K B M l , A U M , l f l M % h i l l t o p , .ink. iwrap.
(«) (») (•) (T> (0) <»>of(>bor«, p^tMBC, b i l l i i d * , U l r i c a . u n t f u l « t l B » . v«ll«7 f l i t . H r
aytt*.

t l t ba l o i rr:

A O T I T M ;

U t h o l o m f !
gtb of
I op«a to;

J O —
eo»»olid«t«J rock:
D«prti to
S u r f l c l m l
C o e f f i c i e n t
C o « f t t c i « n t
P«l»t

If 00 - /I 2,0
)/ 30 - // CO'

I V-- 1

rrn
Q t i g t n ;

• q u l f a T t tormacion, group Ii >i
M«tf«r
T h i c k n a a j ; ___________^ft

.r f t \ 4 \ e i * ; \ to
f t I I

L - 4 I - J — — — — " - « - J

•nio* .CUD.
I .. I 4 J o r t S * " Tbletai««»: f t

J — — — I — — — , — — — I D ^ t h t .
_ f t l - i i I t e n o f : _ ! I

5 5
f t IT: t r j s^ . of

_̂̂ _̂̂ _-1 J | I n f i l t r a t i o nL r> i r, J ehuract«xi*tlci:c « f f i c i
!t I ' • 1 ntor«K«:

! 8»ee c j p ;

(,)!>' t f 1 V *

jd_"d
_ f j m / f t ; lh»»«r o f

U L J . J
I

....

....

GPOK7-700
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A u i l l rL a t i t u d e L o n g i t u d e S«q.
o t ii o i ii No.lz-!f $$ A$' oWG'y^o ) \7 o 1

C o u n t y code ^Df C o u n t y ffrr & £-1 .*:>
W e l l f l ^ f c Z f - ZCP ^5~-/̂ -~ &&£~~
Pro i e c t number ? — ^(l / / " - O/OOO
D a t e i — S-~7~7 Time T e m p * c 3 £ > , £ " ' ' "
Owner C, 1 T U D ̂  /r&J/'S^i'O A/
A d d r e s s /vh^'h So-^"/ ^'
D a t e d r l d S~~~ <&*} HBP c o d e / 2 / &VG-L
S a m p l ei n t e r v a l : (top) /03<£> ( b o t t o m ) 3-O £ ,£?
W a t e r
l eve l * ' App<LxA£<J_Y'use r'-^
C o l l e c t o r / ^ 7JZv"-S Y i e l d ' — — — G P M
S r a p l d a f t r pmpR, D e p t h ^0.% O _
Pt of c o l l /e.f f> / 3 A * cJi<.c nl-f '\ si-*
F i e l d : Cond pH KCO* DO

I n d i c a t e t y p e s o f ana ly s e s
C o l i f o r m P h e n o l s Minor s
" • j t r i e n t s MBAS .BOD TOC DOC
s td chem s c h e d u l e
Other -Z"
H e r b i c i d e I n i « c t i c i d e ,
Remarks:

T y p e S t a t i o n I d e n t i f i c a t i o n number1 2 1 3 , ' t f ' ^ [ / ' / ? ' / F 5 " ' C ? r ^ } ' ^ " ' i ' o ' / >rl'0 ' 1
1 2 9 ^

Y M D T i m e of
I ' . r, 1 ' ' 'll Beain 45 ' . ' ' — •— -.oeg>n 25 33

P a r a m e t e r code V » l u e Ixp. R«nk
D e p t h 7 ' , 2 i o ' . o l s 3i\0\8\0\ 01\\
Y i e l d • , , ! | i | I — T— f— 1( G P M ) 0 , 0 , 0 , 5 i 9 | i i i 1 1
S a m p l e _
i n t e r v a l T ' z ' o ' l l s / l O i ^ i ^ <?!̂  M

op — I — i — 1 — I — i u_J — i — LJCJ — i_i_i — i
S a m p l e _ ._ .----,—j, , — ,
i n t e r v a l 7 ' 2' 0 !l ' 6 £ Q\b\0 0 tf 1 1

S a m p l e d
a f t e rp u m p i n g

DO ( m g / 1 )

020077
P a r a m e t e r code V a l u e Lxp,

I i 1 17 , 2 | 0 , 0,4 ! I 1 i
0)0, 3, 0|0 i i i *

DO 7. S a t .

T e m p *C

pH
S p e c i f i cconductance

H C 0 3

C03

C h l o r i d e
( C l )

S u l f a t e( s o j
C o l o r
C o l i f o r m ,
membrane
f i l t e r
C o l i f o r m ,
f e c a l
S t r e p -
t o c o c c i

BOD

0 , 0 , 3 , 0,1 i i i ii
1 ' r i0,0|0 , 1,0 ?\0\&0 OiP-

0,0 , 4, 0,0

O i O i O , 9 i 5

d\3\o\o
llfflfllO

o\\
Q\-$

i f i i0 , 0 ,4 , 4,0 ^\^^\o 0\3
0,0,4 , 4 , 5 (L0\0\0 °\l

' ' I '0 , 0 , 9 , 4iO 8\0\0\0 Q\2
' i l l0 , 0 , 9 , 4 , 5 £8\Q\0 0,1
i i i i0,0 ,0 , 8,0 i 1

1

' i i i3 , 1 , 5, 0,1
I ' l l3 i l i 6 , 2 , 5

i i i
i i i

11
l~
1

i i i i3 i l , 6 i 7 , 3 i i 'i i i r

0 , 0 , 3 , 1,0
i i i ii i i i

i i i t
i 1 i i"i i r i

i i ii i i
i i ii i i
i i i1 1 i
• i ii i i

1
1

I
i

i
I-

! ! ! ! i i i 1
i

RmkD
D
D
D3"~
D 8 ' 3

D w

U a 4 t

n °
UB°
\ \*»
1 1

I I
I I
1 1
I I
1 1
1 1
1 1
1 1
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L a t i t u d e
0 i

! o C-] ft (?
C o u n t y cod*v/eii <# / r*

L o n g i t u d e Seq.it o i u No.
/IS" ^ I ^ P - I c / \H o\\ \if] ~~~ if

' "-~ / *"""._ 1 il — //f^^"^^S
Pro j eCt number ._p~ 7 & .'/- X"~ '£7'& O 0
Date * 2 - 3 " ~ 7 S ' * T i m e T e m p * C ^-/>
Owner .̂v̂ -u p^ ) - \ f ) X ^ < S . ' Y 6 ~ ^ 1 ^
A d d r e s s j\\>-\ c ^ - W f e . ^ ' s V 4t=- 4~
Date d r l d
S a m p l e
in t erval : ( tW a t e rl eve l
C o l l e c t o r
S m p l d a f t r
Pt of c o l l

>5*-V^ W B F code / J i / _ > £ / -
op) /03D ( b o t t o m ) £-O (sC>

A p p r Use ; ̂
J N / ^ V ' i - l Y i e l d G P M

p m p g OY\ <^rT- D e p t h <2-O%t>

F i e l d : Cond pH H C 0 3 DO
I n d i c a t e t y p e s o f ana ly s e s

C o l i f o r m Pheno l s Minors
N u t r i e n t s MBAS BOD TOG DOC
o td chera s c h e d u l e — L " h < S O i L
Other
H e r b i c i d e i n s e c t i c i d e
Remarks :

T - / ; i e S t a t i o n i d e n t i f i c a t i o n numberirJ ^ ^ I ^ / i / l ^ T ^ ' i ^ i ^ ^ i ^ i / \7\o\fI 2
Y M

Begin

D e p c h
Y i e l d
( G P M )
S a m p l e
i n t e r v a l
T O P
S a m p l e
in t erva lB^m*rnxc

W a t e r l evel

9 Iti
D T i m e of~I — n measurement

j _ . ' l f " 1 ' '' i f f 1 1 1 !29 32 .
Parameter code V a l u e Exp. Rmk
7 \2 jolols £d\tf\<!) 6V/- \ \

1 I 1 I i l l l0 , Oi 0,5 i 9 i i i i

7 ! 2 ! o ! i I s /\o\3\6 Q \ ' A M
| 7 | 2 O | l - f 6 ^ ^ ' ^ 0 I ' / | |

i i i i i i i i i r i7 , 2 , 0 , 1 , 9 , , , , 1 1 !

S a m p l e da f t e r
p u m p i n g

DO ( m g / 1 )

DO % S a t .

T e m p ° C

P«
S p e c i f i cconductance

H C 0 3

C03

C h l o r i d e
( C l )

S u l f a t e
( S 0 4 )

C o l o r
C o l i f o r m ,
membranef i l t e r
C o l i f o r m ,f e c a l
S c r e p -
t o co c c i

BOD

P a r a m e t e r code V a l u e Exp .
I i I 17 , 2 , 0 , 0,4 i i ii , i

! O i O , 3 , O i O i i ii , ,

ii
Rmkn

ii
0 , 0 , 3 , 0,1 i i ii i , ,i
o | o ! o I i l o
o|o! 4! oio ~3\f&&
O i O i O | 9 i 5 7.y .A,-> ]

i

c|/
e>&

0,0,4 , 4 , a $\Ti?i0\
0, 0,4 , 4 , 5 6\a\o\o
0 , 0 , 9 , 4,0 7\1\£>iQ

Q\l
6\2

0, 0|9 , 4, 5 Yh&6\0 , .

0|0,0 8 0 i i ii i i I

3 |1 , 5, 0,1 i i i
i i 1 13 , 1 , 6, 1,6 I

3 i l , 6 i 7 , 9 _ij
O i O , 3 i 1 ,0 Ii

, i i i
1 1 1 1 L . .

I 1 1 1

1 1 1 1
1 1 | 1

i i i
i i i

in i>'i \i-»\ \Ti -^n«
D T *
L J ^anaaa
Dmaan

1 1 1 I D

001388



O W N E R : B A K E R , H E N R Y A D D R E S S : H W Y 4 5 G U L F B A N K I - ^ - H O U S T O N
L C r . H T I Q N O F W E L L : C o u n t y : H A R R I S 3 m i l e s i n / V d i r e c t i o n f r o m

S T A i t : T X Z I P ;

i A L D E S : R I P T I O N S E E A T T A C H E D H A P

T Y P E O F W O R K : N E W W E L L
W E L L L O G : 01960

E D R I L L E D : 0 2 / 2 0 / 9 2
L O G I C A L D E S C R I P T I O N :
t \ T O D E S C R I P T I O N

1 5 S A N D
43 CLAY
7 1 S A N D
86 CLAY
97 SAND
145 CLAY ?< ROCK
1 8 0 S A N D
2 0 0 C L A Y
2 1 5 S A N D
240 CLAY
2 4 9 S A N D ! - C L A Y
3 2 3 C L A Y
3 5 3 S A N D
3 5 6 C L A Y
3 7 8 S A N D

. 379 ROCK

— — — — — — — — — —
— — — — — , _____
__________

4 ) P R O P O S E D U S i E : D O M E S T I C ' 5 ) D R I L L I N G M E T H O D : M U D R O T A R Y
D I A M E T E R O F H O L E 7 ) B O R E H O L E M E T H O D :

D I A M E T E R F R O M T O
6 . 5 0 3 6 3 S T R A I G H T W A L L
4 . 5 3 6 3 3 7 8 I F G R A V E L . . . F R O M F T . T O F T .

F R O M F T . T O F T .
8 ) C A S I N G , B L A N K P I P E , A N D W E L L S C R E E N D A T A :

D I A N E W / U S E D D E S C R I P T I O N F R O M T O G A G E C A S I N G S C R E E N
4 N PVC 0 363 SCH 40
2.5 N GALV. 344 365 SCH 40
2.5 N RBSS 365 375 8 GA
2.5 N DOWN HOLE ASSEMBLY 375 378 SCH 40

9 ) C E M E N T I N G D A T A :
C e s e n t e d f r o a 0 F T . T O 3 6 3 F T .

F T . T 3 F T .
i - S E t h a d u s ed: P R E S S U R E
C e s e n t a d b y : W E I S I N G E R W A T E R W E L L

1 9 S S U R F A C E C O M P L E T I O N :
A P P . A L T E R . P R O C D . f T T ) f ? ( ? f ? f l \ V 7 1 ? F Ti u J Is la is u w is

— 1 1 ! W A T E R L E V E L : lili . L _
S T A T I C L E V E L : 2 6 0 F T . D A T E : 0 2 / 2 0 / 9 2 A P R 0 2 1992

A R T E S I A N F L O W : G F M . D A T E :....... .. —— ...— ___________________ .^^^^^
1 2 ) P A C K E R S : T Y P E D E P T H

L f \ u U n L U T T

T Y P E P U M P :
S U B M E R S I B L E
D E P T H T O P U M P :

W A T E R Q U A L I T Y :
T Y P E O F W A T E R : E X C E L L E N T
N O S T R A T A O F U N D E S I R A B L E

1 4 ) W E L L T E S T :
J E T T E D
Y I E L D : 1 0 G P M W I T H F T D R A W D O W N A F T E R H R S

D E P T H O F S T R A T A : N O C H E M I C A L A N A L Y S I S M A D E
W A T E R P E N E T R A T E D

3 f i N Y N A M E : W E I S I N G E R W A T E R W E L L , I N C W A T E R W E L L D R I L L E R ' S L I C E N S E N O
S E S 3 : 2200 E A S T D A V I S C I T Y : C O N R O E S T A T E : T X Z I P C O D E : 77301 ! W E L L N O .

f 9 9 1 , & 1 9 9 _ ! F O R T D W R U S E O N L Y
! L O C A T E D O N M A ? ' 4-""

- R E B Y C E R T I F Y T H A T T H I S W E L L W A S D R I L L E D B Y M E ( O R U N D E R M Y S U P E R V I S I O N ) A N D T H A T E A C H A N D A L L O F T H E S T A T E M E N T S H E R E I N
T R U E T O T H E B E S T O F M Y K N O W L E D G E A N D B E L I E F , i U N D E R S T A N D T H A T F A I L U R E T O C O M P L E T E I T E M S 1 T H R U 1 2 W I L L R E S U L T I N T H E

( S ) B E I N G R E T U R N E D F O R C O M P L E T I O N A N D R E 3 U B M I T T A L .
s n e d ) , Uji>6rU

( L I C E N S E D W A T E R W E L L D R I L L E j j f ( R E G I S T E R E D D R I L L E R T R A I N E E ;
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i j c . i c u r i t A n o i » « i L n nt^i. r.cruru

1 ) O W N E R : t J Q N B , K E N T A D D R E S S : 4500 C O C K R A N
2 ) L O C A T I O N O F W E L L : C o u n t y : H A R R I S m i l e s i n N

C I T Y : H O U S T O N
d i r e c t i o n f r o m H O U S T O N

S T A T E : T K Z I P :

L E E A L D E S C R I P T I O N :
S e c t i o n N o . : B l o c k N o . : T o w n s h i p :
A b s t r a c t N o . : S u r v e y N a n e :
D i s t a n c e a n d d i r e c t i o n f r o a t * o i n t e r s e c t i n g s e c t i o n o r s u r v e y l i n e s :

S E E A T T A C H E D M A P : 00139

3 ) T Y P E O F W O R K : N E W W E L L 4 ) P R O P O S E D U S E : I N D U S T R I A L 5 ) D R I L L I N G M E T H O D : H U D R O T A R Y
6 ) W E L L L O G : 00139 D I A M E T E R

D I A M E T E R
6.54.0

D A T E D R I L L E D : 1 0 / 2 5 / 8 8
G E O L O G I C A L D E S C R I P T I O N :
F R O M T O D E S C R I P T I O N
0 3 S O I L
3 1 9 C L A Y - W H I T E
19 178 CLAY-RED
178 209 SAND-WHITE-. 014-. 020
4 V 7 £ 0 0 U L H i n C u
263 289 SAND-WHITE-. 006-. 008
I D " 0 8 7 L L H T n t u
3 8 9 4 0 0 S A N D - W H I T E - F I N E
400 479 CLAY-RED
479 482 SAND-WHITE-. 006-. 008
482 484 CLAY-RED
484 499 SAND-WHITE-. 010- . 012
T 7 7 J v i D n U N t N j n f t U 9 l * L H I
5 0 2 C L A Y - R E D

1 3 ) T Y P E P U M P :
S U B M E R S I B L ED E P T H T O P U M P : 3 1 5

O F H O L E 7 ) B O R E H O L E M E T H O D :
F R O M T O
0 4 8 3 T W O S T R I N G / B . P . S E A L
4 8 3 5 0 2 I F G R A V E L . . . F R O M F T . T O F T .

F R O M F T . T O F T .
8 ) C A S I N G , B L A N K P I P E , A N D W E L L S C R E E N D A T A :D I A ' N E W / U S E D D E S C R I P T I O N F R O M T O G A G E C A S I N G S C R E E N4 . 0 N P . V . C , S C H . 4 0 0 4 8 3 C A S I N G2 . 5 N S T E E L , N E W , G A L V . 4 7 9 4 8 9 L I N E R. 2 .5 N STAINLESS - ROD BASE 489 499 .0102 . 5 N S T E E L , N E W , G A L V . 4 9 9 5 0 2 S . T . N .

9 ) C E M E N T I N G D A T A :
C e m e n t e d f r o m 0 F T . T O 4 8 3 F T .

F T . T O F T .
M e t h o d u s e d : P R E S S U R E - H A L I B U R T O N
C e m e n t e d b y : A L M E D A W A T E R W E L L

1 0 ) S U R F A C E C O M P L E T I O N :& P P d i T P P p p f i r n
, rjT\ [tj fiQ re n rw rs ~r\

S T A T I C L E V E L : 2 5 2 F T . D A T E : 1 0 / 2 7 / 8 6 f l | 1 1
A R T E S I A N F L O W : 6 P M . D A T E : L J " — )

1 2 ) P A C K E R S : T Y P E D E P T H
.................... .... T E X A S W A T E R C O M M I S S I O N

1 4 ) W E L L T E S T :
J E T T E D
Y I E L D : 4 5 6 P M W I T H F T D R A W D O W N A F T E R H R S

1 5 ) W A T E R Q U A L I T Y :
T Y P E O F W A T E R : G O O D D E P T H O F S T R A T A : 5 0 2
N O S T R A T A O F U N D E S I R A B L E W A T E R P E N E T R A T E D

N O C H E M I C A L A N A L Y S I S M A D E

C O M P A N Y N A M E : A L M E D A W A T E R W E L L S E R V I C E W A T E R W E L L D R I L L E R ' S L I C E N S E N O . : 8 4 3 , 2 7 0 3 , 2 8 4 3
A D D R E S S : P . 0 . B O X 2 6 6 C I T Y : M A N V E L S T A T E : T X Z I P C O D E : 77578

F O R T D W R U S E O N L Y
W E L L N O . £.5"-/
L O C A T E D O N B A P

I H E R E B Y C E R T I F Y T H A T T H I S H E L L H A S D R I L L E D B Y R E ( O R U N D E R M Y S U P E R V I S I O N ) A N D T H A T E A C H A N D A L L O F T H E S T A T E M E N T S H E R E I N
A R E T R U E T O T H E B E S T O F M Y K N O W L E D G E A N D B E L I E F . I U N D E R S T A N D T H A T F A I L U R E T O C O M P L E T E I T E M S 1 T H R U 1 2 W I L L R E S U L T I N T H E
L O S I S ) B E I N G R E T U R N E D F O R C O M P L E T I O N A N D R E S U B S I T T A L .
• s i g n e d )

^ L I C E N S E D W A T E R W E L L D R I L L E R )
( s i g n e d )

( R E G I S T E R E D D R I L L E R T R A I N E E )
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6S- WS e n d o r i g i n a l copy by • / '•• • - .c e r t i f i e d mal l t o t h e S t a t e o f T e x a s . . ' . - • . • " ' ,
T e x a s W a t e r D e v e l o p m e n t Board . - ' • .(<>P. 0. Box 13087A u s t i n , T e x a s 73711 HA™ "«•«• M™* ' .

F o r T W D B u a e o n l y
¥ e l l No.^. .^~-/</ - / . )
L o c a t e d on mao \/x C% ..Received; ?}? /

' - " - f^S-Sr

l )p^on bavin* veil d r i l l e d S o u t h w e s t e r n P l a t i n g C o . A d d r e s s 2918 Gano S t ; . " " ' • . '
( N a m e ) ( S t r e e t o r R F D )

Landowner Same A d d r e s s ' SSOHB
( M a m e ) . ( S t r e e t o r R F D ) ' -

2 ) L O C A T I O N O F CLL:
C o u n t y K a r r i s , m i l e s in d i r e c t i o n f r o m

( N . E . . S . W . . e t c . )
L o c a t e by s k e t c h map j h o v l n g l a n d m a r k s , road s , creeks,
hlway number, etc.*

see reverse "°TCh

( U s e reverse s l i d e I f n e c e s s a r y ) |

c r G i v e l e g a l l o c a t i o n w i th d i s t a n c e s
a d j a c e n t s e c t i o n s or survey l i n e s .
Labor
B l o c k
A b s t r a c t N o .
( N W f e NE-t S W f e S E t ) o f S e c t i o n

f
3 ) T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) : ' 5 ) T Y P E O P H E L L

H e w V e i l D e e p e n i n g Dome s t i c I n d u s t r i a l M u n i c i p a l R o t a r yX X X
R e c o n d i t i o n i n g P l u g g i n g I r r i g a t i o n T e s t W e l l O t h e r C a b l e

( C t t y J V - ( S t a t e )

( C i t y ) ( S t a t e )

( T o v n )
and d i r e c t i o n s f r o m

League
Survey

( C h e c k ) :
Driven Dug

J e t t e d Bored
6) W E L L LOG:

D i a m e t e r o f bole 6 3 / 4 i n . D e p t h d r i l l e d 4 6 2 f t . D e p t h o f c o m p l e t e d w e l l 4 6 2 f t . Date d r i l l e d f i _ ? 1 - 7 7
All measurement s made f r o m — 0 — f t . above around l e v e l .

( f t . ) ( f t . ) f o r m a t i o n m a t e r i a l
0 24 c l a y
24 48 c l a y
48 72 sand & c l a y
72 96 c l a v
Q f i 1 P O o l f l y f t • s f l n r '
120 144 c l a y & sand

: 144 168 c l a y & sand
168 192 sand & c l a v192 216 sand & c l a y
216 240 sand & c l a y
240 264 sand & c l a y

( U s e reverse s i d e I f ne;c ea sarr)
7 ) C O M P L E T I O N ( C h e c k ) :

S t r a i g h t wa l l Grave l p a c k e d Other
Und¥r^r earned Open H o l e

8 ) W A T E R L E V E L :
S t a t i c l ev e l 2 7 2 f t . b e l ow land s u r f a c e D a t e 6-21-77
A r t e s i a n pre s sure I b s . p e r square I n c h D a t e
D e p t h t o punp b o w l s , c y l i n d e r . J e t , e t c . , o O O f t .
b e l o w land s u r f a c e .

9 ) C a s i n g :
T y p e : O l d N e w X S t e e l X P l a s t i c O t h e r
C e m e n t e d f r o m f t . t o 4 6 2 f t .

D i a m e t e r S e t t i n g
( I n c h e s ) F r o m ( f t . )

4" 0
T o ( f t . ) Case
439 sch 40

10) SCREEN: ,.type rodbase
P e r f o r a t e d

D i a m e t e r S e t t i n g
( I n c h e s ) F r o m ( f t . )

S l o t t e d
S l o t

T o ( f t . ) S i z e
? l i j " 447 4^9 &\ £

1 1 ) W E L L T E S T S :

Y i e l d : g p m w i t h
B a i l e r t e s t g p m with

H o I f yes , b y whom?

f t . drawdown a f t e r hrs.
f t . drawdown a f t e r hrs.

A r t e s i a n f l o w _______ g p m

1 2 ) W A T E R Q U A L I T Y :Was a chemica l a n a l y s i s made? Yes No X

T y p e o f wa t er? d e p t h o f s t r a t a

each and all of the s t a t e m e n t s h ere in are true to the best of my k n o w l e d g e and b e l i e f .

tlAJ4£ R « B , L O V / r y W a t e r W e l l D r i l l e r s R e g i s t r a t i o n N o . 1 4 6
( T y p e o r P r i n t )

A D D R E S S 1 3 2 7 A l d i n e — M a i l H o u ^ t ^ n n T V * 7 ' ? n ' 5 Q
(Signed) ^/ / / / /^/ *̂*̂ *̂ / T.ovrry V f l t r p - n W ^ l l' V 7 ( W a t e r W e l l / D r i l l e r ) - ( C o m p a n y N a m e )

P l e a s e a t t a c h e l e c t r i c l o g , chemical a n a l y s i s , a n d o t h e r p e r t i n e n t I n f o r m a t i o n , I f a v a i l a b l e .

( S t a t e )
^

* A d d l t i o n a i I n s t r u c t i o n s e n reverse s i d e .

Twoee-wo-a
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2)LOCATION OF W E L L :
The s k e t c h showing the wel l l o c a t i o n mist be as accurate as p o s s i b l e , showing l a n d m a r k s , In s u f f i c i e n t d e t a i l so t h a t thewel l may be p l o t t e d on a Genera l H i g h w a y Map of the county in which the w e l l Is l o c a t e d .
Reference p o i n t s from which d i s t a n c e s are measured and d i r e c t i on s given should be of a permanent nature (e.g. highway

I n t e r s e c t i o n s , c enter o f towns, river and creek b r i d g e s , r a i l r o a d c r o s s i n g s ) . The d i s t a n c e and d i r e c t i o n f r o m the nearest
town shou ld always be I n d i c a t e d .

W h e n g i v i n g a l e g a l d e s c r i p t i o n i n c l u d e a s k e t c h showing l o c a t i o n o f t l i e w e l l wi th in the d e s c r i b e d area. e.g. survey a b s t r a c t .w
I n f o r m a t i o n f u r n i s h e d in S e c t i o n 2) o f the T W D B E - G W - 5 3 Is very i m p o r t a n t . U n l e s s the w e l l can be a c c u r a t e l y l o c a t e d on a mapth e value o f th e other d a t a conta ined in the Repor t Is g r e a t l y r e d u c e d .

264 288 sand & c l a y288 312 c l a y
312 336 c l a y336 360 c lay360 384 c l a y384 408 c l a y sand rock408 432 c l a y
432 456 sand
456 462 sand & c lay

J U L ' 7 1978

R e c o r d s
T e x a s

M

S f -
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Send o r i g i n a l c o p y by S t a t e Of T e x a s T e > a s W a t e r W e n Ori||Brs Boart lc e r t i f i e d ma i l t o t h e W A T P H W V P I 1 R P P H P T P O B o x 13087T e x a s D e p a r t m e n t o f W a t e r Resources W A 1 f c K W t L L H t P O R T A u s t i n T e x a s 78711
Aii«' in °T«« 8 787l l ATTENTION O W N E R : Confidentiality Privilege Notice on Reverse Side " '" '

1} n w i M c B ( 1/Y1 ' ^//^<^/tt^^— A.M,... t-f £•* 2S P^ffl, J%fo^> /rHc*~&r- Sj/
( N a m e / ( S t r M t o r R F D ) I C i t y ) ( S t a t e ) ( Z

2) LOCATIOM O B r V y E L L : . —
C o u n t y , /^r-«2*— •*!/ * —— * . m i l p e In H i r e c r i n n f r n m

( N . E . . S . W . . «c.l ( T o w n )

O L e g a l desc
D r i l l e r must c o m p l e t e t h e l e g s ' d e s c r i p t i o n t o t h e r i g h t S e c t i o n fwi th d i s t a n c e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec-t i o n or survey l i n e s , or he must l o c a t e and i d e n t i f y the A b s t r a c tw e l l o n a n o f f i c i a l Quar t e r - o r H a l f - S c a l e T e x a s C o u n t yG e n e r a l H i g h w a y M a p a n d a t t a c h t h e m a p t o t h i s f o r m . D i s t a n c eJc

i p t i o n :
J o . B l n r k N o . , T n w j n < h i p
No. ,. , Purvey N a m p

,S\See a t t a c h e d map. ^ \J(_Q\ ft ("F^k/:/
3 ) T Y P E O F W O R K ( C h e c k ) : 4 1 P R O P O S E D U S E ( C h e c k ) : S I D R I L L I N G M E T H O D ( C h e c k ! :
( X £ jr< l ew W e l l D D e e p e n i n g ^£3^i3mestic D I n d u s t r i a l D P u b l i c S u p p l y ^ K M j j d R o t a r y Q A i r H a m m e r D D r i v e n D Bored

D R n - n n r i i t i n n i n . , l~"l P l M q q i n r , l ~ l I r r i g a t i o n D T n t W p l l l ~ l n,h»' , r l A i r f O t S r V D f f l h l f T o O l D J e t t e d D O t h e r

6 ) W E L L L O G : D I A M E T E R O F H O L E
Oia. ( i n . ) F r o m ( f t . ) T o ( f t . )

S u r f a c e
D a t e d r i l l e d l-f——/Z~'f) ft? ^V L^ f-Q-V.2^

F r o m T o D e t c r i p t i o n a n d c o l or o f f o r m a t i o n( f t . ) ( f t . ) m a t e r i a l
-A / f Os* f~3̂ >»̂ / 1 S?//^/ _*s~~ / ley A / **' J- — i l/S*f _/ -^ / tS^ ff / ^ ^f ^=r f i =

^i. *c - 3-f "2-- ^^L^sloC S^--/'/• ir**~— is T

i — > pa /P r? n w? r? r~~—— j-uj [^ (0) [§ u w y i IU l J „ . . A I U U k i
j

/ V J G 2 0 i y y ^
DEPT. OF

W A T E R R E S O U R C E 3
( U s e reverse s i d e i f n e c e s s a r y )

1 3 ) W A T E R Q U A L I T Y :
D i d y o u k n o w i n g l y p e n p ^ i t e a n y s t r a t i . ) wh i ch c o n t a i n e d u n d e s i r a b l e
water? D Yes . C T N o

I f yes. submit " R E P O R T O F U N D E S I R A B L E W A T E R "
Was a ch emi ca l a n a l y s i s made? G Yes Q^Q.

P

7 ) B O R E H O L E C O M P L E T I O N :
D Open H o l e D S t r a i g h t W a l l J S D U n d e r r e a m e d

' D G r a v e l P a c k p d , D Other — 2 f^f^L<^~f

8 ) C A S I N G , B L A N K P I P E . A N D W E L L S C R E E N D A T A :
Q i a N e w S t e e l , P l a s t i c , etc. S e t t i n g I f t . )

Used Scre en M g f . , i f commercial F r o m T o
~ ' / v C HsA4J C^̂ 2x — tyf £/ ~~ ^f^n^

C E M E N T I N G D A T AX/ J? 5?̂ 2̂Cemenrer i f r o m ^r^ f f t n ^
M e t h o d used ^^X^/_^l^-t»^vJl ^"
r^m^n.^hy fflrt-, ^~ ft 4?~&*^ ———

^ *~ " ^ ( C o m p a n y o T ^ l n d i v i d u a O

G a g e
S c r e e n

|

9 ) W A T E R L E V E L :
/ I X r y ff /& tx J"~

1 0 1 P A C K E R S : ^ T y p e D e p t h
if^Z.]^ /^fZ-al/L*-, -2 ?J^~} — — — — — — — — —

1 1 ) T Y P E P U M P :
D T u r b i n e D J e t O S & b m e r s i b l e O C y l i n d e r
D O t h e r
D e p t h t o p u m p t v > w l t , c Y ' i n r t P r , j p t , etc., .̂ "-.r * ^ t J ^ f *

"""̂
1 2 1 W E L L T E S T S : > r s

D T y p e T e s t : D P u m p - Q u a i l e r D J e t t e d Q E s t i m a t e d
Y i e l d : g p m w i t h f t . drawdown a f t e r hrs.

1 h e r e b y c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a t
each a n d a l l o f t h e s t a t e m e n t s h e r e i n a r e t rue t o t h e best o f m y k n o w l e d g e a n d b e l i e f .

C O M P A N Y N A M E / 7 » \ J L \4^C^-M.J^ l A J ' _ ^ ^"^TrTater W e l l D r i l l e r ' s L i c e n s e N o / 7 e ^ f

ADDRESS xlf :? ? 7 ° ° ^ ! J / / U / / V £tfA^ <J^C 7? 3 J-"r/
X l B t r e i i t o r H F O i ( C i t y / f / ) ' 1 ( S t a t e ) ( Z i o l

X* ^X S> - 1 V /

( S i n n e d ) f l / / A | j / f ^ ) ^ ^ J ^ — -~*Z £ ? ( S i n n e d )
( I l i c a n s e d W a t e r W e l l D r i l l e r ) ^

P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a
( R e g i s t e r e d D r i l l e r T r a i n e e ) F o r T D W R u j e o n l y

i K f u . c . yp e r* *F . ̂  .
T D W R - 0 3 9 2 ( R o v . 5-27 .82) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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Send original copy oy certKted mall to: T«x*« Water Commla^on, P.GrSss^SSST, Au«tln. J»**» 78711 Please use black Ink.
ATTENTION OWNL'R: Conttn** S t a t e Of 16X33 T""" "*£ *£ ™'/« •""*

.WWtocs Wo*W on Bstrcrso Sfcfc W E L L REPORT Au»»ln, TWM 78711

1) O W N E R U0*IA/<S HA// A D D R E S S / / %<9V> CA^ J/J W€ L "7^M&4// ~Et ?7J ZT(Name) (Street or RFD) (City) (State) ( Z i p )
2 ) L O C A T I O N O f WELL:^ , / w / l x Z / ACountv / / X 7 / C / C / - S . V<2 miles In N<OU(~' direction from / 7 V - 6 J S 7 T S V/ (NE, S W . e t c . ) (Town)
Driller mu«t comple t e the legal description below with distance and direction from two Intersec t ing section or survey lines, or he must locate and Identify the well on an official
Quarter- or Half-Scale Texas County General Highway Map and attach the map to this form.

D L E G A L D E S C R I P T I O N :
Section No. Block Mo Townsh ip Abstract Mo S i i n / o y N a m a
D l s m n c f l and dlm<^on from two l n t » r f l * c t l n g «'K^o" «• sun/oy |irw»» ___ r ,.

^ SEE ATTACHED MAP

3) TYPE OF WORK (Cheek): 4) PROPOSED USE (Check):
jSf New Well D Deepening D Domestic D Indus tr ia l HI Ma
D Reconditioning D Plugging p j ^ l r r k j a t l o n D Test Well O lnj<

6) W E L L LOG: DIAMETER OF H O L E
Date D r i l l i n g : „ D l a . ( l n . ) From ( f t ) T o ( f t . )

S t a r f m l * ^ " " ' " ^ 1 9 . " f (j,O Sur fa c e %.%{&y - / < } f t / / — 3 — — — — — — — — — — — — — — * — — — — —. ,,, . . -.'( 10 iz
From (ft.) To (ft.) Description and color of formation material

O Ta Ita £,'*£ C/*y *«</ SA«</'•/o Ta <2o *&uju>s C'/A./ -z<U ,--//* C/A'/%£> TO Ho SA«IC/ Fi'ufc -zjATv^: '
I1& TO Hart C / V e / J i /«^/^" j r t ^ t f ^ SAift^
' (aO 7~4 I%O fl/A>/ ^>I^P AiJct 7-d L.-J-.f/-;^' fa to SLOG SA^C/ £j-o^ $*$£ (^^y^y^.OO TO ?-L(O f-'^f -O<JAr,^f\ U ^ ' / v . y /?v^ fiacKl^x

1 \\ »« W 9 ;\ 19y^' \ \ N i n ^ • "
(Use reverse side It necessary) - r i i o M RES

1 3 ) T Y P E POMP: TE^^""3 ' ^ T V T i o N C O ^
D Turbine ^S^Tet D S u b m e r s l b C O N t T c y i i n . j e r

r r™ r / j

14) W E L L TESTS: ^^
T y p e T e s t D Pump D Bailer ^ J B j e t t e d CD Estimated
V t o l d - gpm with ft drawdown af t er hra.

1 5 ) W A T E R O U A L f T Y :
Did you knowingly penetrate any strata which contained undesirableconstituents?
D Yes J3^o If yes, submit -REPORT OF UNDESIRABLE W A T E R -

T y p a of walar7 Dapth of strata
Was a chemical analysis made? D Yes G No

5) DRILLING METHOD (Cheek): D Driven
iltor D Public S u p p l y JSf Mud Rotary D Air Hammer O J e t t e d D Bored
ictton DDe-Waterino D Air Rotary D Cable Tool D Other

7) BOREHOLE COMPLETION:
D Open Hole D S t r a i g h t Wall DUnderreamed
D Gmvel P n c k f l d D Othf l r , CrQ^.Cf^i^

If Gravel Packed give Interval . . . f r o m .. ,., .._ ft. tn ft

8 ) C A S I N O , B L A N K P I P E , A N D WELL SCREEN D A T A :
New S t e e l , Plas t i c , etc. S e t t i n g (f t .) Gage

(In.) Used Screen Mfg., If commercial From To Screeny N fi/c s&//# o 3&o
U fiJ OJ c •SlA.&Lfi/ 2.3.O 3MO IO&*L

f p \
\\ \\U H

\ \ \ l ) C E M E N T I N G D A T A [ R u l e 287.44(1)]
L^X Camsnted from . Q ft. tn <£O ft No. of Sarfo i 1 laart /^

f L t n f t . N o . o f Sacks Used
•JLJRCE [ . M e t h o d used 0 rt t) f?od\ l S S l U ^ C a m a n t a d b^ hi^tlfo.c/

10) S U R F A C E C O M P L E T I O N J~\
^ S f S p e d O e d Surfac e S l a b I n s t a l l e d [Rule 287.44(2)(A)J

_^ETspeci f l ed Steel Sleeve Ins ta l l ed [Rule 287.44(3)(A)J
O P l t t e s i A d a p t e r Used [ R u l e 287.44(3)(B)]

^ja-Approved Alterna t iv e Procedure Used [Rule 287.71 ]
1 1 ) W A T E R L E V E L :

S » t l C l f l > " > l ./ (oS~ ft holnw taort ,,,rfaeo Data V- /9- '¥
Artaalan how gpm H a t s

12) P A C K E R S : , T y p e Depth

ereby c e r t i f y that this well was dri l l ed by me (or under my supervision) and that each and all of the statements herein are true to the best of my knowledge and b e l i e f . 1 understandit f a i lur e to complete Items 1 thru 15 will result In the k>B(s) being returned for completion and resubmlttal. ,/\ /» --T/ _ / /• *> o d j? -7, ) / //3 M P A N Y N A M E H • U > flOQflkS WELL D R I L L E R ' S L I C E N S E N O . r f o ^ l Q 6U<-/<^

jDREss /2-'7/?' &£-$ £~l rfouSiort fe.\k-&. ^)7d%sj . ( S t r e e / o r RFDJ,/ / (C"y) (State) ^ (Zip)
lan^fl L/.JS(>JI*/I O /•VjUsfaH*' (Slarwdl(Licensed W e l l D r l g p f )
ease attach electric log, chemical analysis, and other portnent Informat ion , If available.

(Registered D r i l l e r Trainee)

I Fnr TWC use only: Well No , Located on map b^ *̂ -l *S/
•MM 12 (Rev. 05- 18-90) „.„.„...._„ ^ —— .....„„.„.. _ L. 1T E X A S W A T E R C O M M I S S I O N COPY
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jnd o r i g i n a l c o p y by S t a t e Cc e r t i f i e d m a i l t o t ^ e . W A T F R W PT e x a s D e p a r t m e n t of W a t e r rt«ource» V"M ' c n " c

Au°-in B °T X exa s 0 8 7 7 8711 A T T E N T I O N O W N E R : Confident,'

) f T e x a s F o r T D W R u s £ . n n l y
LL R E P O R T wen NO. ^-/y- $Locat ed on map ~^/ility Privilege Notice on Reverse Side Received: /

/ /—-
-44-^-

1 ( ™ , M C D a^rA^,-, P ^ V e . P v * . .«_VW. T=.«v 4 , L l V U « . V n « ^ V \ r t i , ->4-on\*
( N a m e ) ^ \ ( S u ^ e t o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )

2) L O C A T I O N OF W E L L : _ ;SQ '•fTy W CjCA-S-T" __ v

' ' * ( N . E . . S . W . , »tc.) \ < T o w l > )—— — _J
G Legal desc

D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o n tw i t h d i s t a n c e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec-t i o n or survey l i n e s , or he must locate and i d e n t i f y the A b s t r a c twel l on an o f f i c i a l Quarter- o f Half-Sea e T e x a : ; C o u n t y _.General H i g h w a y Map and at tach th e map t o t h i s f o r m . Distance
— — — — — — — — — — — — — — — — — — — — . . — — — — _ _ . . — — — — — — —

ip t i on:
J n . ^ R l n c k N n T o w n s h i p
N n _ S u r v p y N a m p .
f ^ n r j d irec t ion f r o m two i n r p r s p c T i n g tpc t io" O*1 5 M r v P y l ines . __ .

See a t t a c h e d map.
3 ) T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) : S I D R I L L I N G M E T H O D ( C h e c k ) :

J J Q N e w W e l l D D e e p e n i n g j J S j J o m e s t i c D I n d u s t r i a l D P u b l i c S u p p l y / i S ^ l u d Rotary D A i r H a m m e r O D r i v e n D Bored
D R e c o n d i t i o n i n g D P l u g g i n g O I r r i g a t i o n D T e s t W e l l D Other D Air Rotary D C a b l e T o o l D J e t t e d D O t h e r

6 ) W E L L L O G : D I A M E T E R O F H O L E
Dia. ( i n . ) F r o m ( f t . ) T o ( f t . )

S u r f a c e
Date d r i l l e d b ~ \ ^ X ~ X U C ) - ' ' M O ) - 3 M . C ,

F r o m T o D e s c r i p t i o n a n d c o l or o f f o r m a t i o n( f t . ) ( f t . ) m a t e r i a l

0- 1*7 VoO <=̂\ \ *- C - U v ,\n - o.1^ «S«U.^A — *
Q S - >4Ci r̂ V a. ^»

"•A O - >̂C* -s orcsrA
S 0 - U C) f V r, v .

/ j-y — ^ O .̂ __ -V

1 K - l U ^ r I c v ^ x
K . & - m •?, s.=̂ l̂
v ^ ' K - 2.2.O c _ \ ĉ x̂
^2.0-^HO *N,-T=-^
ZL "4O - ^> 3.O Wo^A -Q-tte-.wcA1. ^ rs

P r^V ^ r A O_M
2> .̂O "^^O, •= cx,vxA ~"
3 3Ci - 3>S "=, V x o ^ p A -C& L*wctA-'v o^

c X c v . v j - - w G f ^ r K ^o

, . ,r---r , . ...
A U G 2 198?

C h / i _
_

.•'' S? 'f ^ se reverse side if necessary)
1 3 ) W A T E R { 5 l J A L . i T Y ? >

VDid you k n o w i n g l y pene t .-a t e any s t r a t a w h i c h c o n t a i n e d u n d e s i r a b l e
water? , . Q Y e s v ' ^ N o

, 0 I f y»s, s u ' b m i t / ' R E P O f l t O F ; U N D E S I R A B L E W A T E R "
Wgs a cnemical a n a l y s t s ma i f e? ' ^ D Yes ^0 No

7 ) B O R E H O L E C O M P L E T I O N :

n G r a v e l Packed ^Other 3 , * > 4 - / , ' • N r .

8 1 C A S I N G . B L A N K P I P E . A N D W E L L S C R E E N D A T A :

n - N e w S t e e l , P l a s t i c , etc. S e t t i n g ( f t . )
Used S c r e e n M g f . , i f c ommerc ia l F r o m T o

•4 M P.U r . v j , \ l c.^<:«u 0 - ^2>5S
^ ' 4 N P \ ) . L . < U « » A c.^.Tn ^ 3 F , - ^ 4 c ,

C E M E N T I N G D A T A

M e t h o d used Pd,OS>-5>*J>. O •? y
C e m e n t e d by O- C- - V~> » \ V v v^CS-ij

( C o m p a n v o r I n d i v i e i s l )

_ _ _ f t .

G a g e
Scre en

•̂  (o

. f t .

9 ) W A T E R L E V E L :

A r r p < i a n f l o w . . __ . . , . . . g p m _ H a r p

1 0 ) P A C K E R S : T y p e D e p t h
M V CL' ^ 0- \C_- P o. <; \( .̂9 *_<3 — ^J^) ">

11) TYPE P U M P : (~\ O VT\ ^-^
D T u r b i n e D Jet D S u b m e r s i b l e D C y l i n d e r
Cl Q t h p r
D p p t h T n p u m p h n u / l t , r y l i n r f p r , j e t , err., f t .

1 2 ) W E L L T E S T S : tf~\ Q Y \ £ _ ^
D T y p e T e s t : D P u m p Q B a i l e r D J e t t e d D E s t i m a t e d

Y i p l H : q p m w i t h f t . d r a w d o w n a f t e r _ hrs.

V5 . \ "•-.-• '••*.£ • v ' < ^ ' ^ ' . . " _ , - • • h e r e b y c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d tha t• • } ; ' , \ ) - j,--* . each a n d a l l o f t h e s t a t e m e n t s h e r e i n a r e t r u e t o t h e best o f m y k n o w l e d g e a n d b e l i e f .

NAME C) . ^- . \"S i \\ , <\CA "•=> W a t e r Well Drillers R e g i s t r a t i o n No. I" cJ~^
( T y p « o r P r i n t ) _ }

ADDRESS U.S^S^O ^\r \ - N f V W A \l. A . " S o t ? ; ^ ^ ~ T e _ V c A ^ ~? "7.̂ 13
^ _ ( S t r e e t o r R F D ) ( C i t y \ \ ( S t a t e ) ( Z i p )

( W a t e r W e l l r f j i H e r ) ( C o m p a n y N a m e )
P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .

T D W R - 0 3 9 2 (R«v. 1 - 1 2 - 7 9 I D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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tr\ .'
Please use black ink. O* + f TSend o r i g i n a l copy by Slat e or 1 6X3S T e x a s W a t e r W e l l D r i l l e r s Board
c e r t i f i e d mai l to die W A T E R W E L L R E P O R T P. O. Box 13087 •.Texas Department o f Water Resources W A 1 C M W t L U M C r U M 1 A u s t i n T e x a s 78711
P. O. Box 13087 ATTENTION O W N E R : Confidentiality Privilege Notice on Reverse SideA u s t i n , T e x a s 78711 J &

D OWNER Meta l E n t e r o r i s e s , I n c *„„„,.. 310 N o r t h S t r e e t H o u s t o n , Tx. 77002
( N a m e ) ( S t r e e t o r R F O } ( C i t y ) ( S t a t e ) ( Z i p )2 1 L O C A T I O N O F W E L L : H a r r i s

( N . 6 . . S . W . , e t c . ) ( T o w n )

D Legal desc
D r i l l e r must comple t e the legal d e s cr ip t i on to the right S e c t i o nw i t h d i s t a n c e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec-t i on or survey l i n e s , or he must l o c a t e and i d e n t i f y the A b s t r a c twe l l on an o f f i c i a l Quarter- or Half-Scale T e x a s C o u n t yG e n e r a l H i g h w a y Map and at tach the map to t h i s f o r m . Distance

ip t i on:
Un Rlnck Nn - T n u u n s h i p

W n , , S u n / f l y W a r r t p
and rlirpctior- 'mm two t n t f t r s p r t i n g f c t inn o*- tur^f ty I t n e i ..̂ ,..

D See attached map. p̂ O4^ CTV~\ Q> £ ~ Q g- £
3 1 T Y P E O F W O R K ( C h e c k ) : i , \ P R O P O S E D U S E ( C h e c k ) : 5 ) D R I L L I N G M E T H O D ( C h e c k ) :

52 New W e l l D Deepen ing Q Domest ic D I n d u s t r i a l O P u b l i c S u p p l y X] M u d . Rotary D Air H a m m e r O Driven O Bored
D R e c o n d i t i o n i n g D P l u g g i n g D I r r i g a t i o n D T e s t Wel l D Other D Air Rotary O C a b l e T o o l D J e t t e d D Other

6 ) W E L L L O G : D I A M E T E R O F H O L E
Dia. (in.) From ( f t . ) T o ( f t . )
4 3/4 S u r f a c e 2 0 0 '

D.« driiied 3-21-86 6 3/4 " 1 7 9 '
F r o m T o D e s c r i p t i o n a n d c o l or o f f o r m a t i o n( f t . ) ( f t . ) mater ia l

0 9 ' S u r f a c e C l a v
9 ' 10 ' rock1 0 ' 1 9 ' s u r f a c e c lay
1 9 ' 2 0 ' rock20' 40' red and yl l c lay4 0 ' 6 0 ' r e d a n d y e l l o w c lay
6 0 ' 8 0 ' r e d a n d y e l l o w c lay
80' 1 0 0 ' red and yellow clay
1 0 0 ' 1 1 0 ' f i n " r e d sand1 1 0 ' 1 3 0 ' clav
1 3 0 ' 1 5 0 ' c lay1 7 0 ' 1 7 6 ' c lay
1 7 6 ' 2 0 0 ' ssind and small gravel

r^ p (p (| | W duj Is vk> 15 " « *=I I I ! b t K - 2 l U t f b
,

(Use reverse side i f necessa .̂-O W A T E R C C M M L
1 5 ) W A T E R Q U A L I T Y :

D i d y o u k n o w i n g l y p e n e t r a t e a n y s t r a t a wh i ch c o n t a i n e d u n d e s i r a b l e
water? D Yes B No
I f yes, submit " R E P O R T O F U N D E S I R A B L E W A T E R "
T y p e O f W l t f l r ? . . D e p t h n t e t r a r n
Was a chemical a n a l y s i s made? O Yes §NO

7 ) B O R E H O L E C O M P L E T I O N :

I"! nravsl Packed P! Other
I f f t raue l Parke f l g ' ^ f t i n t f f r " M from . . f T _ r n

8 ) C A S I N G . B L A N K P I P E . A N D W E L L S C R E E N D A T A :

D . N e w S t e e l , P l a s t i c , etc. S e t t i n g ( f t . )
Used Screen M g f . , i f commercial F r o m [ To

4"JI 5CH 40 pvr casing +24" 1 7 9 '2^ N tell S u p p l i e s , Inc .5 V C S c r e e n 2 0 0 ' 1 8 0 '2 > , N 3 C H 4 0 P V C Blank 1 8 0 ' J J U '
9 ) C E M E N T I N G D A T A [ R u l e 3 1 9 . 4 4 ( b l )

C * » m f l n t e d f r o m . — _ f t . t o
f t tn

G a g e
Screen

,.4ga.

f t .
f t .M.,hnr f , ,« .H. Pressure Cement

r j - m o n t P r i h y RaymQnd W a t e r W e l l s
1 0 1 S U R F A C E C O M P L E T I O N

( 2 S p e c i f i e d S u r f a c e S l a b I n s t a l l e d [ R u l e 319. 44(cl 1
D P i t l e s s A d a p t e r Used [ R u l e 3 1 9 . 4 4 ( d l ]
D A p p r o v e d A l t e r n a t i v e Procedure Used [ R u l e 319 .71]

1 1 ) W A T E R L E V E L -
140S t a t i c l e v e l J-^v' f t holnu. l a n H t , . r f > » p n t f

A r t e s i a n f l n i A i _ . ,_ . . g p m C ) a t e

^r^ACKERS: T y p e Depth
H " K " 1 7 0 '

Ll/
1 3 ) T Y P E P U M P :

O T u r b i n e O J e t O S u b m e r s i b l e C J C y l i n d e r, n n oth«r W i n d m i l ll u 1(50 'n * j p t h to p u m p h n i w l s , r y l i n ^ p r , j e t , etc., , .... f»

1 4 ) W E L L T E S T S :
T y p e T e s t : D P u m p O Bailer D J e t t e d 13 E s t i m a t e d
Y i p M : J • O gpm w; th U f t d r a w d n « / n a f t e r . . hr«.

C O M P A N Y N A M E Raymond W a t e r W e l l S W a t e r W e l l D r i l l e r ' s License N o . 7 7 4

( T y p u or P r i n t )
A D D R E S S 10011 A i r l i n e Drive H o u s t o n , T e x a s 77037

( S t r e e t o r R F O ) ( C i t y ) ( S t a t e ) ( Z i p )

(Sianed) £ -" -£/• ffafTMtef * d?~- (Sinned)* t f . M e ' n S K d W a t e V - ^ e y ^ 6 r i M e r )
P l e a s e a t tach e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a

( R e g i s t e r e d D r i l l e r T r a i n e e ) F o r T D W R i i i e . o n l y ^
i l a b l e . w < " N o - " ' ^ ' ^ "

T D W R - 0 3 9 2 ( 1 2 / 2 9 / 8 3 ) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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WW Exj>. (Ctf)
A p r i l 1 9 6 6

V . S . D E P T . O F T H E I X T E S U O R
W E L L S C H E D U L E

G E O L O G I C A L , S U R V E Y W A T E R R E S O U R C E S D I V I S I O N Z - '

M A S T E R C A R D5 .P. S .Source

u t i t o d . r T ^ - i ' ? \4-\7 l ; ? J g t V I * um.it.... H 5 ! 9 L f T l a j ^ Q I . ^ L y j £ £ £ ' ' * { / I
- -CUT ! - i 6">fi-\ / i V-i -i#io I 7i :

I . i — r — T — r — r — i i i i i - i r — i i t — - « ' ~ * *i i i i i i > i I i i i • i t t I j*nerlocal
0»n*r or naae:

0>m«rjMg; C o u n t y , F a d G o v ' t , C i t y ,
(B>

! i i i T1 âr...: _^ef,«l M "* — — — —

Co, r r l v i t i , S t « t « A««ncy. U a C t r W»t
(D) (E) <P> (8) (I) (X) K> (W <»)W IW W IW IE; (r; (BJ n; (IV HIO' (7) (VCat of Air cond, S o t t l l n j , Com, Suvatar, P o w T , Plra. DOB. Irr. Mid, tSd, p S, be,

**tgl («) (I) 00 00 00 00 (T) <*)S t o c k , I n i U t , Onuaad, lapri!*«ura, f t a c h a r g a , Daaal-P *, f i a j a l - o t h a r . Other
m <*> <n oo«, Dr«iQ, Sain l c , BMC tin, Ob», a l l - g w , I*ch*rg«, T * » t , , VicbJra. , Vaata . rwitroyed

.»d a^ifer char "I———I

Qvul. u»t«r l U t « ;

F r o g . f l « m > l l n g ;

W E L L - D E S C R I P T I O N C A R D
D e p t h veil: ft \ \7 \g ',

(c) IT) (o) <m W) (i) <TO $*> W> tx> (•> i ' i..̂ , .. poroua (ravel w. (ravel v. hart s , open p e r f . , •creen, aa. p t . , ahored, opca I^V I' * * * • • • concrete, ( p e r f . ) , (acreen) , ia l l«ry, and, hole,— ot|M r-• • — — — • <- i ,Jmchod (A) (»> (c) <D) d5>> (j) (p> (H (TI on oo <•> rrnB r l l l » i l - " i r horad, cab l e , dua. BTII j e t t e d , atr ravarae trenchina. driven, drive I H I"• ' rot, ret.. Darcuaalon. rotary. »aah. — — z n s f — — — — — U»J

D r i l l e d ! ^)i*q
otnar.«! S i. I

?f f
D r i l l e r ! A gy A «^ -
Hit (A) (•> (C) <J) —.1,1.1.f t q a ) : air, buckat, c a n t , j e t , ( j , , j j . ) '

Sn.

T«*t«. color, «tc.
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Do.

_l

L a t l t u d E - l e n t l t u d t ~ S <T ^

H Y O R O C E O I O G I C C A R D
I SXMt AS ON MASTER ; i

! 3 \ S.c . i on; ^^^

I . " ! / ! > ? !subb..in:IJ »*
(r» (O <»> CO (»> TO•traaa chaDBal, d u a a t , f l a t , h i l l t o p . ( I n k ,
(•) (f) («) <T> CO Oo t f a n o r a . padiaaDl. h l l U i d * , t*nac«, u c A u l a t l a s , •>«H«y f l a t . . •ar f = i — iI / , I

L l t b o l o n y i
• *n ĉ
i ' i i i I *«IJ

of
Origin:

xorvaclon, group J o J i
________ftn ^iutl.r

_____ T l l l c k t M K !

« 17^Ml St»

B«pth to

•quif* (roop»r, toraot too. «roI I A a u i f a r

\ ' in '•! . ] •*!! opon to;
I t a p t h t o

i S S o f +U--S6IJ *a3-S*l't L84-~-7/3; 7/7*7Jt-J 7J-7-7L7.
j> I»

c a n i o l K a t i d rock:
P a p t h t o
baiaaant;
S u r f l c l . lg a t t r u T T __
C o a f f l c t a n tTrana:

j- /J

F/t *

Sou re • of dace:I I • •." L.o-1-——i '.a-
1"~̂ "T""""̂ F""̂ "̂1™"̂ ^

! ; ! I Sourca of data;
I n f l l t r a t l o B

.-a.-a_-o
IJ 7J

__\ ; ; J
earda; _____I I

i — —

croi57-na
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WU> Exp. (Of)A p r i l 1966

U . S . D E P T . O F T H E I N T t H l O R

M A S T 1 8 C A * D f _ _
jac erd by £*. fl. A .fJ -t° -C, ± } of d a t a

" - o
W E L L S C H E D U L E

G E O L O G I C A L , S U R V E Y W A T E R R E S O U R C E S D I V I S I O N

JV //g «y o j
S t « t « Tg I Countyin J (er tm fr / <£>
L a t - l o t i gaccuracy

Local

;g> i / jo i sss;;1"
•
3, *

I
_»• »•<_

» d a f i c a a 11 _io «<c >•

4 M

i r ; / ! ! > ! ^ lS S y !

^_ w, -. ,(Vn«r»Mp: County , r«d Co» ' t ^Cj l iyT Corp or Co. F r l v « c « , S t a t i A««aey, V i t e r O l i c
(A) <B> (O (W (I) (F) («) «) (» 00Oaa of Air cond, BoctUos, Coaa, Cavataz, Fovar, F i x a , Doa, Irr, Mad. IndS£SSJ- w m oo no oo co o> (*>Stock, I n a t l t , DDuaad, lapraaaura. lacbarga, Daaal-F t, Daoal-othar, Otbar

_ (A) 0>) (6) 00 (^) (F) 01) (I):. Anoda, Drain, S i i l i v l c , Beat taa. Obi, Oil-gaa, t a c b a r f i , l o i t , O n o a a d , '

(»)lee.

oo D»«troy«d

D A T A A V A I L A B t g : Ball d a t a L

H y d . lab, data! ________

q. W/L •«<«.:

yaaInventory: ,_,, partod;
A p o r t u r a carda;

aid a q u l f a r thar. "I___|__-a__-a__-a •ayaa

lx.g data: £ - 0 - a
W E L L - D E S C I I P T K 3 N C A R D

8JM AS <m MASTOI CAP

re>

-! Si--
porona traval w. aJa»«l 'V. b o r ' a . open p a r f . , acraan, ad. p t . , ahorad,coacrata, ( p a r f . ) , (acraaii) , g a l l e r y , end, OMDbola,

Mathod (A) O>) (C> p>) Jff\ O) (F) (» CO 00 W)D r l l l a d - m l r borad, cab la . i u i / h y i l J l a t t a d , a i r ravaraa t r a a c h l n t , drivan, drlv' -ut, C _ J » " ' t parcuanlon. rotary, — — • •
Data
P r l l l a d i y-/S~-

drlva _______
*•*"• — — o U a r' T ^ T ^ I tntaka a a t t l i u : *.! -! i i

D r l l l a r :
±ii£ <A> ff) (c) CD „,;;•;,. mirr_i. o«) (F> OD( t m a ) ; air, buckat, cant, J a t , ( ; „ { " ' ( t u r b t ) vn*- P t» t e"t »•*.
fooar
( t y p a ) ; d i a a a l ,
Daacrlp. MF

t J.F( a a o l l n a , hand, (aa,

(F) a) .(«)* xho (»> IT^I•% otbar l / _ _ l
Traoa. oruatar no.

Shal lo*

a bora
f t ^ 0 • * i t '

i i . 1 AccuracyTiourcai
f t

; ' V ! V H t t a l d : 2

• I I I I I. I ! ! j I AecuracT! ______^^f•...i j -2.; >5~ir̂ •a
_ft I i ^ ! f I Accuracy; >&<><•

QOALITT or
W A T E H D A T A : I r C h l o r l d a

a._»«LX-iJ__n
1*. Cmduct
T**c*. color, etc.

r—i »
. . o ' P ^

s*
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JLJ~-

. 47 . d • •
H Y D R O G t O l O G I C C A » t >

— — — — — — — — — — — — — — ISAHE M Oil M A S m QUm]TJ— -- -~" — —• -— —•-.-•!
F h T « t o n r « f M c

i fai»il>;

'"^.O^STjUf. PLAltJS LO L3 J 5«cttoa;' 53 it
29 14 .a

<o (I) O (10 (K> <«•>T o p e e f tf*|rr*>>ioa, *tru» c K t i u w l . th ini , fUt. h i l l t o p . (Ink, rauv.
"»» * l t « S . («) (f) (•) <t) (0) COo f f i h o r c . p«llB>at. h t H l « 1 4 « . t«rr<«. undul*tln«. T . l l . y fUc .««« r^—iA Q P l F t l ; ______________. ________ _______ i I i I _________>• a*

* J OriRla:
l B C , f o r a a t i o t i ,
| I A q u i f e r
1 Thlckn***:

.no /
f t

I j ! I null ott«n to; J T . U 1 - L J
*nrcr»; wrlM .LJi T T r
L l t b o l o r r : f — ; — |I „ J jril Orttln:

«sult«r, t o r m t t l e n , tnvf~
TUck»€«»:

-JT ir
tt

I J • l l O T I t t h o f
I « | ^_| W C l l OP«B tOI f t

Dvptb to n

P«»ch tocongo l ia c t cd roch*
P o p t h to
S u T f i c l m l
K S S I i S l - — — — — — — — — — — —

«c«c * i
1 Vi i1 — ! — 1J L , _ i . , , _

Sourct of d«U:
] Sourc* of d«t4:

I l n f i l t r m t i o nch»t»cf«ri«tic»:

Ml 1•a•a
C o « f ( t c l < n c
C o « f f t e i a t

S t o r m V .

-. 3zs_aE'
|^j ; 1*•»«-«-——*-y»->

of g«o\OBtc c»id»; i __I

'?+'!.. 'S3<><> >'-.J340'J.~IS-iy/o-
J3W -

• —— •

___.

— — .

.-
- ——

. ——

—— .

—— .

—— .

sHi

CPOH/.7DO
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' " S
L a t i t u d e L o n g i t u d e S e q .o i n o i ' « N o .^'fjfc'W* [o j\o o\ /

C o u n t y code 20 1 C o u n t y /-f/j/Z./i-J^.
H e l l * / J C 6$--/^~ 4-ot,
P r o i e c t number ^ ̂  ^- O/ 000
D a t e 3-~Z~~7~) T i m e T e r a p ' C f Z ^ . T " "
Owner <^ / /"/ , d 7^ /fa is*;^.*/
A d d r e s s •# j 7̂>/ f i v f * 7*" ^J?
D a t e d r l d <T~/ F"- &*/•
S a m p l ei n t e r v a l : ( t o p ) Jjtf-&U

W B F c o d e / P - / « S V £ ? ^
( b o t t o m ) / ? / < ?

W a t e r _l ev e l A D p r ^ X ^ t f / ^ U s e / «S
C o l l e c t o r /3ui~/J> -v^
S m p l d a f t r p m p g
P t o f c o l l 7 ^ / ? o / ' V/F i e l d : Cond p H

x Y i e l d — — — — G P M
Deoth J <7*?^

< V / < i c - ,r5^/-«i>2— •
H C 0 3 DO

I n d i c a t e t y p e s o f analyse s
C o l i f o r m P h e n o l s . Minors
>' o r i e n t s MBAS BOD TOG DOC
S t d chera s ch edu l e
O t h e r
H e r b i c i d e in*«c t i c ida
Remarks:

ype Stat i on I d e n t i f i c a t i o n number21 W\WA\&M£\M\\\Q\Q\I\1 2 9
Y M D T| 1 1 | — • | — roea1, i ! i i '

1 ' Begin 2 2 A .29
P a r a m e t e r code

D e p t h 7 |2 \0\Q\B L
Y i e l d , , , , , . r(GPM) 0 , 0 , 0 , 5 i 9
S a m p l e
I n t e r v a l , ' ' ' ' , l l7 , 2, 0 ,1 i 5 1 /
S a m p l e
in t e rva l 7 ; 2 V l ! 6 /BOTTOM ' — ' — ' — l-J — ' U

W a t e r l e v e l 7 \2 [ 0 \l \ 9

16
me oflurement1 T

1 I 33
V a l u e E x p . Rmk:<?:<?!3, own i

; ; : ; i i
;/w:^ ^i i

->:<?;&;<? ^wi i
; : ; : i i

020978
S a m p l e d
a f t e rp u m p i n g

DO ( m g / 1 )

DO % S a t .

T e m p ° C
.,

PH
S p e c i f i c
c onduc tanc e

HC0 3

C03

Chlor id e
( C l )

S u l f a t e
( S O * )

Color
C o l i f o r m ,
membrane
f i l t e r
C o l i f o r m ,
f e c a l
S t r e p -t o c o c c i

BOD

P a r a m e t e r code
I ' l l7 , 2 , 0 , 0,4

o ! o ! 3 , o ' i O

0,0,3 , 0,1

o j 0 | 0 1 l |o

o ! o ! 4 | o ! o
O i O i O i 9 i 5

0,0,4 , 4,0

0,0,4 , 4 , 5

O i O i 9 ! 4 i O
i i l i0 , O j 9 , 4 , 5
i i l i0,0,0 , 8,0
i i i i3 , 1 , 5, 0,1

I ' l l3 , 1 , 6 , 2 , 5
i i i i3 , 1 , 6 , 7 i 3

0,0,3 , 1,0
i i f i
l t L 1

I ' l l
, 1 1 1

1 1 1 1
1 1 1 1

l l l 1
i 1 1 , 1

V a l u ei i i
i 1 1

l 1 11 1 i
1 ' '_. i 1 ,

M\5\o
1\1\0\0
^\3\0
i\i :i:o
0:0:0:0
£n\o\o
*\t\Q\0

i i i_ _ i i . . _ i
i * ii i i
* i ii i i
i i ii i i
i i i
1 T 1
1 1 1

1 1 1
1 1 1

" 1 | 1
1 , 1

' 1 1
1 I . I

Exp.
I I

1
i
i
i
1

dp
o\i
0'?
0\3
o\\
o\2
o\t

1
1
1

I

1

11

1

1
1
1
1

1
1

Rro
1
1
1
1
1
1
1r
|1

Mi iuii ii <li1 1n

S t f i '

7<V
3̂

3 / 7

°
51
£•3
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V N I T B O 5 T A T T 3 O K F A A T r a n T o r I l l s 1 M I I X I O K 0 1 7 5 6 4
Latitude
0 1< 3^i^?

C o u n t y code
W e l l # £

Longitude Seq.u o i ii No.
5«r o f r i V - i l o i\oo\).

"?* &/ C o u n t y //a v-yxj
T-f. ,̂ ".- /'J- *e.) £

4aid

P r o j e c t number y^ V if- & J £> 0 fi
{J ' . s T - l i r > « ——— T^mr> e n ' > ' / rl

Owner C./r^t, £>i' /* 'e> L' ?. ••/•&<•,
A d d r e s s
D - ' t e d r l d

^*'/4 £*></• ^'3
— WBF c o d e / ^ / L '?& -/. S a m p l e

i n t e r v a l : ( t o p ) }/ 4 ^ ( b o t t o m ) /*?£<?W a t e r
level
C o l l e c t o r
S m p l d a f t r
Pt of c o l l

- A p p r f'/tf^ji Use /^
^f,'".s /•/&/ Y i e l d -—

p m p R 6 ^ / ( l v - ' . A / / v r f / b e p t h "i i ' .•rar /' o > / &f/ < /••• />.-* * <ff

•J

K"

G P M

F i e l d : Cond pH H C 0 3 DO
I n d i c a t e t y p e s o f analyse s

C o l i f o r m P h e n o l s Minors
r rients MBAS BOD TOG DOC
S t d chem s c h e d u l e J I
O t h e r
H e r b i c i d e I n s e c t i c i d e
Remarks:

•
, ' . * v

T y p n " '& Wt\ Z
Y Ml | Z Z I <17 Benin

S t a t i o n I d e n t i f i c a t i o n numberWfAAf&£*\/\*\o\i
9

D Time of— Tn meaiurement
P . / - 1 ' 1 I " 1 !

?? 1 ...»„ ' --1

1*

8 29 32
Parameter cod* V i l u e Exp.

D e p t h
Y i e l d
( G P M )
S a m p l e

' ' erval
S a m p l e
in t erval
BOTTOM
W a t e r level

7 [2 lo ' .o l s ! | ! | _1
1 1 1 1 i i i t l 10 , 0 , 0 , 5 i 9 i i > I l l

y l z l o l i i s / l / I ^ b ^ -
b ^ l o M e j>;^;^ j g

1 l i i ( r i T7 ,2 ,0,1 , 9 , i i i

^

i

RmkD
D
D
Dn

1, T«««t

S a m p l e da f t e rp u m p i n g
DO ( m g / 1 )

DO % S a t .

T e m p *C

PH
S p e c i f i cconduc tance

HC0 3

C03

Chlor id e
( C l )

S u l f a t e
< S 0 4 )

C o l o r
C o l i f o r m ,
membranef i l t e r
C o l i f o r m ,f e c a l
S t r e p -
tococci .

Paramet er code
7 , 2 , 0 , 0,4

V a l u e
1 i 1l 1 1

I ' l l 'O i O , 3 , O i O
1 1 11 1 ,

Exp. RmkL L D
!

0,0,3 , 0|1 1 1 1i 1 i
1

_L

0,0,0 , 1,0 ti?\d\0
i i l i0 , 0 , 4 ,0 ,0

O i O i O i 9 i 5

2\/\d\0
&1\£*

<V

4/
<J2

L i , ~r i0,0,4 , 4 , 0 3\&\o'a
i > f '0,0,4 , 4 , 5 Q\0\Q\O

0\2
dl

0.0 i9 , 4 , i O tt&o t f U
0 , O j 9 i 4 ( 5 v S T ^ I o , ^ <V

( i 1 1
0|0;0 8 0

i i ii i i i. i
3 , 1 , 5, 0,1 < ' ii i i i,
3 , 1 , 6, 1,6 i t ii i i i

( i l l3 i l , 6 , 7 , 9 r < 'i i i ii
BOD [ o , 0 i 3 i 1JD i i ii i i

1 N 1 1 i i i
I I 1 1 i i i

ii
i

, 1 , 1

; ! ; :
i i i

l 1 .i i i

,
ii( • i ti- i • i i 1 1 1

I I 1
ii

1 1
1 1
1 1"'
D » - '
D * ' '
L I " 1

11°
D f c 5 .
1 1**nu1 1nMn

•D
D
D
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L a t i t u d e L o n g i t u d e S e q .o , „ ^ o . , .1 No.
I c 2 ' * ? y ' / 7 y ' , 5 " ^ ! J y 5 - £ n l > / o f t ' /

C o u n t y rfritf, ,•*&*£"- —— County ^. -/£>u>tx.— »•
W e l l 0 ^IT" k . 5 " - / 4 / " " * /£> "̂"̂
Pr o i ect number ,£""- yfr *-/6'-O/OOs>
D a t e <^T3-"7^ T i m e T e m p ° C «2-/-vS"
Owner ^ - ' V \ j ^ H O YcsA*-^
A d d r e s s A fr f L t > ( , <,*f- *£" 3
Date d r l d -5" AS" ^ WBF code Ml J F i / ^
S a m p l e . .
in t e rva l : ( t o p ) JlVZi- ( b o t t o m ) / / u 7W a t e r .level A p p r Use r-^
C o l l e c t o r j \ j<x.£-\-«.\ Y i e l d G P M
S r n p l d a f t r p m p j ^ 0 Y N A ^ T . D e p t h /^*?-3
Pt o f c o l l TfX p 0r \ p i / ? t -
F i e l d : Cond pH HCO-, DO

- - - - - - I n d i c a t e t y p e s o f ^analyses
C o l i f o r m Pheno l s Minors
N u t r i e n t s MBAS BOD TOC DOC
S t d chem s c h e d u l e — L.4" S O x J _
Other
H e r b i c i d e I n s e c t i c i d e
Remarks:

T y p e S t a t i o n I d e n t i f i c a t i o n number
[2 j ^ ^ ^ J V l y l ^ S " : ^ ^ ' , ^ ! ^ : ^ ! 1 /\ £>\ O\i

1 2 9 1 6
Y M D T i m e of| ,yi .̂-j- — i — I — TT] measurement1 f {^ & i'"* | @i*' T" i i

V Begin 22 _J —— L..I J29 32
Parame t e r code V a l u e Exp . Rmk

D e p t h 7 ! 2 ' , O | o ] 8 f\?\?\3 ^li^ 1 I
Y l ( 2 l d i i i i i i r i i i •• — T- r— i( G P M ) 0 , 0 , 0 , 5 i 9 i i i i I I
S a m p l e
i o p e r V a l 2^Q\l\5 l\l \AZ\\A\* \ \
S a m p l e
in t e rva l I v S ' n ' l ' f i y 1 ^ ' / ' 9 1 l / i ' / / I 1
D O T T O M H i 2 . 0 ! 1 ! 6 ! lAii^J I M J U

1 1 1 ! " l 1 ' 1 i 1W a t e r l eve l 7 L2 L P J . ^ 9 __± , t ._ _j _ | _ |

S a m p l e da f t e rp u m p i n g
DO ( r a g / 1 )

DO % S a t .

T e m p ° C

pH
S p e c i f i cconduc tance

H C 0 3

P a r a m e t e r code
7 , 2 , 0 , 0,4

V a l u e
i I 1

o i o ! 3 \ O i ' o l I 1i i i

LJ l ou
Exp.

I

i
1 i i i0 , 0 , 3 , 0,1 I 1 Ii 1 i

i
1

0 , 0 , 0 , 1,0 d\9\£c> I _

0, 0, 4, 0^0 n\i\d\o ^ ! /

Oi 0,0 i 9i 5 7 , ^ , / , < 3 ! <>i3
i i i (0 ,0 ,4 i 4,0 8\^\o 0\3

C03

C h l o r i d e
( C l )

S u l f a t e
( S 0 4 )

C o l o r
C o l i f o r m ,
membrane
f i l t e r
C o l i f o r m ,
f e c a l
S t r e p -
t o co c c i

i i i •0 ,0 ,4 , 4 , 5 ^5,0,0,0 ol
i i i i0 , 0 , 9 , 4 iO

0|0,9 , 4,5

1{£\#\o
*P\6\0\0

°\2-
0\l

i i 1 10[ 0|0 80 i i ii i l [
i i i "i3 , 1 , 5, 0,1 i i li i i ii

3 , 1 , 6, 1,6 i , ii i i i
i i i i3| 1| 6 i 7| 9 i i >i i i i,

BOD | 0, 0,3 i 1,0
i i i ii i i i

i i i i
i 1 i iI i | |

i i i... i _i i

i i i
i i ii i i
i i i, i ,

i
ii
,
i

i i i i I . I J
L 1 I L i

Rmkn1 11 11 1*-
U 7 ' 1

1 I?"n3"'n«01*r\*°nna
! In1 11 1nu
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L a t i t u d e
__i

L o n g i t u d e
o i S e q .N o .

• "era U ' . • - [ " ' . . .i n , T i x a t

inty code fO f Coun ty
* . / - : 7 ' - / / * ;

P r o j e c t number
Date__V - *?- T i m e
Owner /?; TV
A d d r e s s (? A <LT*

W B F c o d e / 7 /D a t e d r l d — ^ ____
S a m p l ein t erva l ; ( t o p ) / / < / • ? - ( b o t t o m )W a t e rleve 1 ' —— A p p r ClertfZ- Use > S
C o l l e c t o r J?;,v f Y i e l d G P M
S r a p l d a f t r
Pt of c o l l -f-an nn Oi ^ f.

D e p t h

F i e l d : Cond HCOa___-—DO
I n d i c a t e t y p e s o f analyses

C o l i f o r m Pheno l s J - I i n o r s
N u t r i e n t s MBAS BOD TOG DOC

i chem s ch edu l e___
Other
H e r b i c i d e _
Remarks:

T y p e S t a t i o n i d e n t i f i c a t i o n number0 ^:<?:v:7.y;r:Q;9. ir;g57!! 2 -5-
Y M D

lo

Begin

T i m e ofmeasurement

29 32
Parame t er code V a l u e Exp. Rrak

D e p t h 7 , 2 J O J O , 8 I I II I I
Y i e l d(cm) 0, QI 0.5 i 9 i_i D
S a m p l e
i n t e r v a lT O P

I I i 17 . 2 , 0 . 1 , 5
n p l e d U S E I l

W a t e r level 7.2 .0,1 i 9 r i r D

S a m p l e d Parameter code V a l u e
~~l ' T I—1 I l i—T7 , 2 | 0 i 0 , 4 ] I , , ,a f t e r

p u m p i n g
Exp. RmkD

DO ( m g / l )

DO 7. Sat.

T e m p ° C

pH
S p e c i f i c
conductance

H C 0 3

C03

C h l o r i d e( C D
S u l f a t e

( S 0 « )

C o l o r
C o l i f o r m ,
membrane
f i l t e r
C o l i f o r m ,f e c a l
S t r e p -tococci

BOD

Oi 0, 3i OiO
1 i l i0,0|3 , Oi 1

o J o i O I i , ' o
0, 0, 4, 0,0

O i O i O i 9 i 5

0,0,4 i 4,0

0,0,4 , 4,5
i 1 i ,0 , 0 ,9 , 4 ,0 j
i i i i0,0,9 i 4,5
i i i 10, 0,0 8 0

3 | ' l | s |o|l

s i l l e l l i e
i i i i3 t l , 6 , 7 , 9

Oi 0,3 i 1,0
l i i ii i i i

, i i i
i 1 1 ii i i |
i i i |, i i i

1
i 1 1i i i
l ) li l i

Z\0\0\Q
1\%\G\0
b\$\f\0
3 i / ! ? ! < 3
0 iO tO {0
S\1\0\(j
Ji\3\0\Q

l i !

> > 1
1 1 1
i t l
i l i

i 1 i

l i 1
1 1 1
1 1 1
l i i

l 1 1
1 ' '

i , i 1

i i i

i
i
1

0\^
0\l
0\3
o\?
EE
0\3-
Q\i

I

I
i
ii

(

1
1

1
1

1

1

1
1

1 11 1
1 11 1
1 1
1 1

I D
1 1
1 1

1 1
I I
1 1
1 1
U
U
U1 1u
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S e n d o r i g i n a l c opy by
c e r t i f i e d mail t o t h e
T e x a s D e p a r t m e n t o f W a t e r ResourcesP. O. Box 13087A u s t i n . T e x a s 78711

, , r . w v p p / T * 5 * < f £ / > /

S t a t e o f T e x a s Tex., s W a t e r W e n-D r i n e rs Board
W A T E R W E L L R E P O R T p . o . B o x i a o a ?

A u s t i n , T e x a s 78711ATTENTION O W N E R : Confidentiality Privilege Notice on Reverse Side

T£ ^/i/&^^.«.^/2- /&^/& &*I^H£~ 7V 776 ^ *7
( N a i r . e ) ' { S t r e e t o r R F D ) ( C i t y ) ' ( S l a t e ) ( Z i p

2 ) L O C A T I O N O F W E L L : . r
( N . E . . S . W . . e t c . ) ( T o w n )

Q L e g a l d e s c r i p t i o n :
D r i l l e r must c o m p l e t e r h e l e g a l d e s c r i p t i o n t o t h e r i g h t $ f > r r < o n N ' T . , B l o c k N o . T o w n s h i p
l i o n or survey l i n e s , or he mus t l o c a t e and i d e n t i f y th e A b s t r a c t
we l l on . in o f f i c i a l Q u a r t e r - or H . i l f - S c n <r T e x a s C o u n t yG e n e r a l H i g h w a y M a p a m i a t t a c h t h e m u p t o t h i s f o r m . D i s t a n c e

- >

3 ) T Y P E O F W O R K ( C h e c k ) :
aX^5"New W e l l D D e e p e n i n g

D R e c o n d i t i o n i n g O P l u g g i n g
6 ) W E L L L O G :

D a t e d r i l l e d *-/ ^^ fJ

F r o m T o
( f t . ) ( f t . )

N n R u r v p y N . i m p
t | i i { | r l i n . r t i « > M (rnm luwn i n l p r d . - r i i n r j « f r : t i n i i nr surui.y l i n i > « ._, M . . , , .

l/2>«£ee a t t a c h e d m a p . / V V i ^ ^ J Y A G S * / V - W J
1 ) P R O P O S E D U S E ( C h u c k ) : 5 ) D R I L L I N G M E T H O D ( C h e c k ) :
yt>Oomest ic D I n d u s t r i a l O P u b l i c S u p p l y /0*Wud R o t a r y D A i r H a m m e r Q Driven D Bored

H l r r i o a t i n n ( " I T o , ; W / o l l ( ~ l n,h»r , F I A i r H o t . i r y P I C . T h l s T o o l D J e l t B r l ( ~ l O t h e r

D I A M E T E R O F H O L E
D i n . ( i n . ) F r o m ( I t . ) T o ( f t . )

S u r f a c e
<£• '•^^ ^ X^ X7

'

D e s c r i p t i o n a n d c o l o r o f f o r m a t i o n
m a t e r i a l

fir- /? TSttL/? - <2_ A-a-^J'~L- - (/" <y ,^/^-j. /^/ - ?~JCSL*~- - '
/v V - / ? /) 0%Z 7^ / 2^ *- /yto I <7~ •

-H •" ] F (^ F (I W R r \̂p i : jJ u ^ r j _ £ j/ . • j u ^ G l y b j
( U s e reverse s i d e S ' l ' e k e s s a f f r ) ' ' * — i^URd- ^

1 3 ) W A T E R Q U A L I T Y :
D i d y o u k n o w i n g l y p e n w f f a ' t e a n y s t r a t a wh i ch c o n t a i n e d u n d e s i r a b l e
water? D Yes i^No
I f yes. submi t " R E P O R T O F U N D E S I R A B L E W A T E R "

Was a ch emica l a n a l y s i s made? D Yes C^Jo

7 ) B O R E H O L E C O M P L E T I O N :

• O G r a v e l Packed O O t h e r
| f O r f t v i ^ l P a ^ l r p H n i w p i p r p r v p l . . f r p m _ _ f r r n f r

8 ) C A S I N G , B L A N K P I P E . A N D W E L L S C R E E N D A T A :
Q J N e w S t e e l , P l a s t i c , etc. S e t t i n g ( f t . ) G a g e

Used S c r e e n M g f . , i f c ommerc ia l F r o m T o S c r e e n
rf ^ f^y ^- 4M<-£f{?£'*2*--* & -~^ /-S'/'
4* A/ // sd&L&—— / / - / / ' . - - /^ f

C E M E N T I N G D A T A
r e m p n t p r l f r n m . . . , _ f t r n f ,
M e t h o d used
C e m e n t e d by

( C o m p a n y o r I n d i v i d u a l )
9 1 W A T E R L E V E L :

S t . i t i c l o v e l / / <-J It h e l n w l . i n H ^ u r f a c p n.T!1< -^ "~ & •*

1 0 ] ^ P A C K E R S : T y p e D e p l hâ î̂ . /-<r"7 - / y? •" ^ f)

1 1 1 T Y P E P U M P :
D T u r b i n e D J e t ' t T S b b m e r s i b l e D C y l i n d e r
!~1 Oitwr
H p p l h t o p u m p hnwk, c y l t n r l p r , j p r , p f r , ^ / f f * ) f t

1 2 1 W E L L T E S T S : .
D T y p e T e s t : D P u m p . ^P&MK*~* — Q J e t t e d D E s t i m a t e d

Y i e l d : _. , .... _ qpm w i t h _, f t . drawdown a f t e r hr*

h e r e b y c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a teach a n d a l l o f t h e s t a t e m e n t s h e r e i n a r e t r u e t o t h e bes t o f m y k n o w l e d g e a n d b e l i e f .

C O M P A N Y N A M E / T ^ ^ / X y g " / r 7 ~ , ^ / T / ^ A / - l u 3 w a t 5 T W e l l D r i l l e r ' s L i c e n s e N o . / 7 2 - /ADDRESS -^s-^ir^^^JRJ £^^J 7^-/7?3^
( S t r e e t or R F D)

(Sinned) X/ /\ . ^O **•
, \ C i t y ) ( / J ( S t a t e ) / ( Z i p )

-J(J£* •— -4 f^7 (Sinned)
' ' 1 L ' C u n w J d W a l o r W t . - l l D r i l l i ^ J

P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a
( f l c r j i i t c r o t l D r i l l u r T r a i n u u ) F o r T D W F 1 u s e o n l y

u "• yo f- r* c ^( n r f i r p r t on man /.v 3 *- . r - j .
T O W R 0392 I R e u . 5-27 .821
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Please use black ink.
Send o r i g i n a l c opy by

P. O. Box 13087
A u s t i n , T e x a s 78711,, ™ C. C. Ma

S t a t e o f T e x a s T e x M W a t e r ^ O r i l l e r s BoardW A T E R W E L L R E P O R T P . O . B O X 13037
ATTENTION O W N E R : Confidentiality Privilege Notice on Reverse Side

T . ' T ?
( N a m e )

2 ) L O C A T I O N O f W E L L : '
C o u n t v f~0& /T 1 <i

Aaarm,3^^ Waore Sf. d£*
( S t r e e t o r R F O ) ( C i t y )

m i l f > < i n r f i n w r i n n f r o m

D L e g a l desc
D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o nw i t h d i s t a n c e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec- <^.t i o n or survey l i n e s , or ha must l o c a t e and i d e n t i f y the {^ V A b s t r a c t
wel l on an o f f i c i a l Quarter- or H a l f - S c a l e T e x a s C o u n t y -/G e n e r a l H i g h w a y M a p a n d a t t a c h t h e m a p t o t h i s f o r m . D i s t a n c e

MAS 1
3 ) T Y P E O F W O R K ( C h e c k ) :

( J j ' N e w W e l l D D e e p e n i n g
O R e c o n d i t i o n i n g O P l u g g i n g

6 ) W E L L L O G :

,19 S3
F r o m T o( f t . ) ( f t . )

41 P R O P O S
^Mt Domest

D I r r i g a t i o

J~7x 11
( S t a t a l ( Z

( T o w n )

&np

r i p t i o n :
M o . Block N o . T o w m h i o

and d i r e c t i o n f r o m two i n t e r s e c t i n g section or sun

X^See attached map. M r^ u i (, F l'J^ ' ^ \ A ^, f-a«M«i^
E D U S E ( C h e c k ) : 5 ) D R I L L I N G M E T H O D ( C h e c k ) :
c O I n d u s t r i a l D P u b l i c S u p p l y ^ f i f M u d Rotary D Air H a m m e r D D r i v e n D Bored
n O T p < t W e l l O Oth*»r .. _ . ., O Air R o t f f r y D C a N e T o o ' D . I p n p d (~I O t h p r

D I A M E T E R O F H O L E
I l i a , ( i n . ) F r o m ( f t . ) T o ( f t . )^b*b-' ^ % S u r f a c e _03<̂

J 1 3 0 ,3.̂ '̂

D e s c r i p t i o n a n d c o l o r o f f o r m a t i o nm a t e r i a l

rO - S" ~TuJ^ CUe^<r - o U- \ > i\ A*w/ r>̂ < LJ I A,S)(L_ "3 V v X o p S j -x^ctW^
^^ — V5^ Y\-^15i. C îo•5" 3 - "̂  H- <2L^A-'•~") LL ^ ( i ^ V ---C^OL=̂-<v — V Ai p f — /H" y>-su4) Lx-ciCL'v-cv' '/ «. ̂ <; - / U3L .jy-— * - p^Lou^

I $ * -5.1 fl "i^
•\ /)

' ' x j 'v d ~ au . © \̂ccî ?^ °

rD f? (P f? n iw rp r — \-Rr~ » ib u iy is j ]
1 uJ U L - 2 i y « b —

IJEPT. OPXiAJER R E S O U R C E S
( U s e reverse s i d e i f n e c e s sary)

1 5 ) W A T E R Q U A L I T Y :
D i d y o u k n o w i n g l y p e n e t r a t e a n y s t r a t a which c o n t a i n e d u n d e s i r a b l e
water? D Yes x^T^o

I f yes, submit " R E P O R T O F U N D E S I R A B L E W A T E R "
Was a chemical a n a l y s i s made? D Yes ^J ^Tto

7 ) B O R E H O L E C O M P L E T I O N :

; D G r a v e l Packed D Other LJCiC
I f G r a v e l Packed give i n t e r v a l . . . f r o m

/
C3 U n d e c r e a m e dST-Frir\(j

8 ) C A S I N G , B L A N K P I P E . A N D W E L L S C R E E N D A T A :
Q. New S t e e l , P l a s t i c , etc.«• j or P e r f . , S l o t t e d , etc.Used Screen M g f . . i f commercial
i/ A/ P/C_^

3*Q--I-X- I V ^—- — ^/ffTTf-^Z. ——

9 ) C E M E N T I N G D A T A [ R u l e 3 1 9 . 4 4 ( b l ]
C p m p n t f t d f r o m ^L_^^ f T to ^>

. j j _ ..- / ft tn._..

S e t t i n g ( f t . )
F rom To

-f "2- £L\OgSg 3. <{(<>

TS& (̂J1

G a g e
S c r e e nV o
/^_

f t .
M«,hnrt , ,««r i /Vt^y/ O{2/'~fO'1
rumontor t hy .^J r*-̂  /7"

1 0 ) S U R F A C E C O M P L E T I O N
J j J ' S p e c i f i e d S u r f a c e S l a b I n s t a l l e d [ R u l e 319.44(cl I

D P i t e s s A d a p t e r Used [ R u l e 3 1 9 . 4 4 l d ) l
Q A p p r o v e d A l t e r n a t i v e Proc edure Used [ R u l e 3 1 9 . 7 1 ]

1 1 ) W A T E R L E V E L :
S t a t i c l e v e l , / d . . . . f t . r»lnw* t^inrt < i

1 2 ) P A C K E R S : T y p e

~5~u<.tve
r fa c e n,;./Wl*-r O

D e p t h

1 3 ) T Y P E P U M P :
D T u r b i n e Q J e t ^ J t S u b m e r s i b
Cl Other
D e p t h to p u m p bowls , c y l i n d e r , j e t , etc., __ ^

e D C y l i n d e r

'«?
'

1 4 ) W E L L T E S T S :
T y p e T e s t : D P u m p C ! B a i l e r G J e t t e d D E s t i m a t e d
Y i e l d : 9 P m w i t h f t . drawdown a f t e r hrs.

C O M P A N Y N A M E * J ) ^ / l A S ' ^ / 0 < < r W r ^ T p , / 1 $611 W a t e r W e l l D r i l l e r ' s L i c e n s e N o . / Q & /
( T y p e o r P r i m )

•3Q 2-2 ~~1~~ / **LiL>A D D R E S S ' 0 7 $ $ I^JCOlT
^^^^^-^TlSyffBt o r R f ^ O )

y^/ t / /ws/ Tx'
' ( C i t y ) ( S ' j t e l

( S i n n e d )
^ f̂̂ ^̂ ^̂ x ( L i c e n s e d W a t e r W e l l D r i l l e r ) ( R s g i i t e r e d D r i l l e r T r a i n e e ) F o

P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s . , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e . W e

Lo

77^1
( Z i p )

T D W R u s e o n T fKf
T O W R . Q 3 9 2 ( 1 2 / 2 9 / 8 3 ) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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S e n d o r i g i n a l c o p y by
c e r t i f i e d mail t o t h e
T e x a s W a t e r D e v e l o p m e n t Board
p. 0. Box 12386
A u s t i n , T e x a s 78711

S t a t e o f T e x a s F o r T W D B .uifc o n l y > / T

Loca t ed on T y* ^ f ——W A T E R W E L L REPORT R ^ r ^ i v p H r f . t
For-, OJ S
Tor, CW 9

" ^ l „..„,..,. „.,,„„,,., O l d s P r e s s & F o r g e .„„.„ ̂ HCH Carr St. H o u s t o n . T e x .
,_,n,,™,.. S a m e

2) LOCATION OF WELL: „_ ., _
f n i t n f - y **O 1. i i O T . a h n i -

( C i f d * 01 many 01 or* k n o w n )

( N o m t ) ( S t f t t i o r H F O ) ( O r , ! ( S i o r t )

t N o m t ) ( S t r M t o r R F Q ) I C - I j ) ( S l a t e )

N O R T H
t N £ . , S . W . « I C . ) ( T o w n ) J

L O C A T I O N O P W E L L : 3303 Carr S t . H o u s t o n , T e x a s . 1

S k e t c h map o f w e l l locat ion with d i s t a n c e s f rom a d j a c e n t s e c t i on
or survey lines , and to landmarks t roads ; and creeks .

3) TYPE OF WORK ( C h e c k ) :
N e w W e l l C J C D e e p e n i n g O
R e c o n d i t i o n i n g Q P l u g g i n g O

4 ) P R O P O S E D U S E ( C h e c k ) : 5 ) T Y P E O F W I L L ( C h e c k ) :
D o m e s t i c Q I n d u s t r i a l Q£ M u n i c i p a l D R o t a r y K D r i v e n Q Dug CD
I r r i g a t i o n a T e s t W e l l O Other Q C a b l e D J e t t e d O Bored D

T M a m e r p r o f h n l p ' I , . , „.._._,.. I n . D f t p r h d r < M 1 * H ^ O P f i - _ n < . n f S n f r n m n J « * t p d w * i i ^ 0 2 ft-. n a r. ^in.,* S / 1 Q / O C
A i l raeag

F r o m T o D e s c r i p t i o n a n d c o l o r o f
( f t . ) ( f t . ) f o r m a t i o n m a t e r i a l

F r o m T o D e s c r i p t i o n a n d c o l o r o f
( f t . ) ( f t . ) f o r m a t i o n m a t e r i a l

0 S 6 S u r f a c e & H a r d R e d C l a y * j n 2 6 0 2 6 2 S a n d - S h a l e56 64 Pine Broken Red S a n d | 2 6 2 2 6 R S o f t S a n d v S h a l e64 96 Red C l a y , L i g h t S a n d Breaks
Qfi 1 PO VP! i ow may1 ^ 0 1 S 4 Y e l l o w C l a v . S a n d S t r e a k s1 5 4 1 9 2 S a n d , T O D L o o s e

1 Q2 21 6 S a n d & O r ? a v p l
P I 6 P f i O R p d q h s l P

7 ) C O M P L E T I O N ( C h e c k ) :
S t r a i g h t w a l l e t ] G r a v e l p a c k e d C3 Other C3
U n d e r reamed Q O p e n h o l e CD

9 ) C A S I N G :
T y p e : o ld n New Jta S t e e l 2D P l a s t i c a

Diame t e r S e c cine
( I n c h e s ) F r o m ( f c . ) T o ( f t . )

4" 0 ' 277

1 1 ) W E L L T E S T S :
Was a p u m p t e s t made? O Yes O NoY e s w i t h a i r

Other Q

Qi #

I f y e s b y whom?

Was a c h e m i c a l a n a l y s i s made? O Yes

T y p e o f w a t e r ? ________________ — — d e p t h o

& No
C3 Yes d No

265 272 S a n d
2 7 2 2 7 7 S h a l e . S a n d v
?77 303 . ^ a r i d j f l o o d

8) WATER L E V E L : , , _ ,,-,;
5 r . , M ^ l . u . l l U ^ f r _ s.l^, \mf. , , , r f n r . T - , r , T / l ' - J / O O

1 0 ) S C R E E N :ryp. S t a i n l e s s
P e r f o r a t e d t j ( S l o c t e d C

Diame t e r S e c c i n g S L o c
( I n c h e s ) F r o m ( f t . ) T o ( f t . T s i z e

?-i-" PR? .̂n? m i

1 2 ) P U M P D A T A :

T y p . S u b m e r s i b l e H . P . 2 H P

b e l o w land s u r f a c e .

I h ereby c e r t i f y t h a t th i s w e l l was d r i l l e d by me (or under my s u p e r v i s i o n ) and chat
each and a l l o f the s t a t e m e n t s h e r e in are true to the b e s t o f my k n o w l e d g e and b e l i e f .

M 4 M F R. B. L i O W r y U«r«r - . V t l D r i l l e r s R e a l s t r a t l o n No. 146

i H H r . a , ^012 F u l t o n S t r e e t
' • ffi'3*1 Jf ^f ° ' V^ f£

f-~~**'
H o u s t o n T e x a s

I C . I T I 1 5 1 0 1 . !
1 ^ 7 L O W R Y W A T E R W E L L S

f * ^ ( W a t e r W t l l O n l l « r ) / ( C o m p o n r N a - » )

P l e a s e a t t a c h e l e c t r i c l o g , chemical analys i s^ a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .
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S e n d o r i g i n a l c o p y b yc e r t i f i e d nail t o t h e S t a t e o
T e x a s W a t e r D e v e l o p m e n t Board
P. 0. Jox U087
A u s t i n , T e x a s 78711 W A T E R W E L

F o r T W D B u s e o n l yf T e M S W e l l No. ^,r-/-/- ?/="
L o c a t e d on map >. t f
R e c e i v e d ; 9 <" '

"S^n havin,, wen dr i iud O l d s Pres s and F o r g e A d d r e s 3 3303 Carr St. H o u s t o n , TX
( N a m e ) ( S t r e e t o r R T D ) ( C i t y ) ( S t a t e )

Landowner S a m e A d d r e s s S a m e
( N a = e ) ( S t r e e t o r R F D ) ( C i t y ) ( S t a t e )

2 ) L O C A T I O N O F W E L L :
C o u n t y H a Z T l S . . m i l e s i n d i r e c t i o n f r o m

( N . E . , S . M . . e t c .) (Town)
L o c a t e b y s k e t c h m a p s h o v i n g l a n d m a r k s , r o a d s , c r e ek s ,
htway number, etc.*

S E E REVERSE S I D E N o r t h

( U s e reverse s i d e t i : n e c e s s a r y ) |

C r G i v e l e g a l l o c a t i o n w l c h d i s t a n c e s a n d d i r e c t i o n s f r o m

Labor League
B l o c k S u r v e y
A b s t r a c t N o .

( N W t N E i S W f c S E % ) o f S e c t i o n

3) TYPE OF UORX ( C h e c k ) : 4) P R O P O S E D USE ( C h e c k ) : ' 5) TYPE OF WELL ( C h e c k ) :
N e w W e l l X D e e p e n i n g ; D o m e s t i c I n d u s t r i a l . M u n i c i p a l Rotar^- Driven D u g
Reconditioning P l u g g i n g I r r i g a t i o n T e s t W e l l Other Cable J e t t e d Bored

6 ) U E L i L O G :
Diace t er o f ho l e 4 i n . D e o t h d r i l l e d § 0 2 f t . D e p t h o f c o m p l e t e d w e l l 3 0 2 f t . Dat e d r i l l e d 12-20-74

A l l mea sur ement s made f r o m 0 f t . above ground l e v e l .
F r o a T o D e s c r i p t i o n .ind c o l o r o f " ' ~
( f t . ) ( f t . ) f o r m a t i o n m a t e r i a l

0 24 S u r f a c e C l a y24 48 C l a y
48 72 C l a y and S a n d
72 96 C l a y
96 120 C l a y and S a n d S t r e a k s

120 144 S a n d and G r a v e l
144 168 S a n d and C l a y
168 192 S a n d and G r a v e l
192 216 S a n d and C l a y
216 240 C l a y and Sand
240 264 S a n d and S h e l l
264 302 S a n d , ,( U s e r ever se s:.de I f r . e c e s sarv)

7 ) C O M P L E T I O N ( C h e c k ) :
S t r a i g h t wall X Gravel packed Other
U n d e r reamed Open H o l e

8) WATER L E V E L : 1 O Or. TilS t a t i c l e v e l - O ^ f t . b e l o w land s u r f a c e D a t e J L C — e u — f t

D e p t h t o p u m p b o w l s , c y l i n d e r , j e t , e t c . , 28"̂  f t .
b e l o w land s u r f a c e .

9 ) C a s i n g :
T y p e ; O l d N e w S t e e A P l a s t i c O t h e r

" C e m e n t e d f r o m f t . t o f t .
D i a m e t e r S e t t i n g
( i n c h e s ) From < f t . ) T o ( f t , ) Cai~ ' - -

10) S C R E E N : „ , _ ,T v n e S t a l n l e s s s t e e l r o d base
Perfora t ed X S l o t t e d

D i a m e t e r S e t t i n g S l o t
( i n c h e s ) F r o m ( f t . ) T o ( f t . ) S i z e

#12 *uap;e 292 302
2 ^ ' " Blank 2 7 8 2 9 2

1 1 ) W E L L T E S T S :
Was a pump teat made? Yes NoX If yes, by whom?

Y i e l d : g p m w i t h f t . drawdown a f t e r hrs.
B a i l e r t e s t fcpm w i t h f t . drawdown a f t e r hrs.
A r t e s i a n f l o w g p m
T e m p e r a t u r e o f wa t e r

1 2 ) W A T E R Q U A L I T Y :
Was a chemical analysis made? Yes No X

T y p e of water? d ep th of strata
I h e r e by c e r t i f y i:hat t h i s w e l l was d r i l l e d by me (or u n d e r my s u p e r v i s i o n ) and t h a t

N A M * R « B . L i O W r V W a t e r W e l l D r i l l e r s R e g i s t r a t i o n N o . 1 k f i
( T y p e o r P r i n t )

ADDIZSS 4012 F u l t o r f D P / O O . B o x / S T O Y : H o u s t o n . TX 7700Q ' ^ ; ' ; -•
( S c r e e t o r R£0) / /^j^^>^L-^^^ ( C i t y ) , . ( S t a t e )

r s i e n e d ) . v ' Y & '^^-^^i^^^^ UMRi WATER W E L L S ' ' ' - -•
( W a t e r W e l l D r i l l e r ) / . ( C o m p a n y N a m e )

/ " . ' " " "
P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a r . a l y a l i i , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .

* A d d i t i o n a l I n s t r u c t i o n s o n r ever s e s i d e .

T W O f i E - M O - a
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S e n d o r i g i n a l c opy b y S t a t e O f T e x a s p o r J D W R u s e o n l v
c e r t i f i e d mail t o t h e W A T E R W FT e x a s D e p a r t m e n t o f W a t e r Resources V V M I C n V V C
A u ° i " < T « L ° V « 7 l i A T T E N T I O N O W N E R : Confident,

. L L R E P O R T w e n N O . f r S - - / y - 7 LLocated on map Vc 3ality Privilege Notice on Reverse Side Rece ived: ~T//
n c i r r i s - i j a l v e s T i o n C o a s t a l • • — — — — —

11 n«,MFn S u b s i d e n c e D i s t r i c t a r tH,«« P. O. Box 58847 H o u s t o n . Tew* -

J

7 0 R R
( N a m o ) ( S t r e e t o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p )

2) LOCATION OF W E L L : . _c oun tv H a r r i s 5 m ! l M l n N . E . *,,».,;„„ f , n m H o u s t o n
( N . E . , S . W . , e t e . ) ' ( T o w n )

Q L e g a l desc
D r i l l e r must c o m p l e t e t h e l e g a l d e s c r i p t i o n t o t h e r i g h t S e c t i o nw i t h d i s t a n c e a n d d i r e c t i o n f r o m t w o i n t e r s e c t i n g sec-t i on or survey l i n e s , or he must l o c a t e and i d e n t i f y the A b s t r a c tw e l l o n a n o f f i c i a l Quar t er- o r H a l f - S e a e T e x a s C o u n t y

r i p t i o n :
M o _ R(n<-k M n T o w n s h i p

(^ See a t ta ched map.
3 ) T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) : 5 1 D R I L L I N G M E T H O D ( C h e c k ) :

d N e w W e l l D D e e p e n i n g D D o m e s t i c D I n d u s t r i a l D P u b l i c S u p p l y E Mud R o t a r y D Air H a m m e r Q D r i v e n D Bored
D R e c o n d i t i o n i n g D P l u g g i n g D I r r i g a t i o n K J T e s t W e l l D O t h e r D A i r R o t a r y D C a b l e T o o l D J e t t e d D O t h e r

6 ) W E L L L O G : D I A M E T E R O F H O L E
Dia. ( i n . ) F r o m ( f t . ) T o ( f t . )

** 4 7 - 7 / 8 S u r f a c e 487
D a» d r i l l e d 2-29-80

F r o m T o D e s c r i p t i o n a n d c o l o r o f f o r m a t i o n( f t . ) ( f t . ) m a t e r i a l

S e e A t t a c h e d

......; f~: •• ..•; •'• ii 1;. '•": :<l /•;•;••.; 0 ; — • • • • . . _ . • .
—— ' ' ; .'

' . - ' . i - . ; . - , ; ' ' .

"•'••'':., U
- • ' • ' ' ' • • • : - . • • . ' . _ ; , - : • ' . " ' ' . ' - ' . , < , - ;

( U s e reverse s i d e i f n e c e s sary)
1 3 1 W A T E R Q U A L I T Y :

D i d y o u k n o w i n g l y p e n e t r a t e a n y s t r a t a wh i ch c o n t a i n e d u n d e s i r a b l e
water? D Yes H No

I f yes, s u b m i t " R E P O R T O F U N D E S I R A B L E W A T E R "

Was a c h e m i c a l a n a l y s i s made? K Yes D No

7 ) B O R E H O L E C O M P L E T I O N :

n G r a v e l Packed Cl O t h e r

8 ) C A S I N G , B L A N K P I P E , A N D W E L L S C R E E N D A T A :
D i a ^ e w S t e e l , P l a s t i c , etc. S e t t i n g ( f t . )

Used Screen M g f . , i f commercial F r o m T o
4 J j N S t s e l + 7 4 f t 7
2h N S t e e l 457 472
2!^ N SST S c r e e n 472 482
2k N S t e e l 432 487

C E M E N T I N G D A T A

Method used P r e s s u r e
C e m e n t e d bv H a l l i b u r t o n

9 ) W A T E R L E V E L :
S t a t i c eve!.. , _ . _ f t , h " l r t w j I f l n r l c u r f a c p nar<»

G a g eC a s i n g
Screen

7V

1 0 1 P A C K E R S : T y p e L e a d O e p t h 4 5 7

1 1 ) T Y P E P U M P :
O T u r b i n e D J e t D S u b m e r s i b l e d C y l i n d e r
[I O t h e r
O p t h T O p ' . ' m p h o w l s , c y l i n d e r , i * ? t , e t c , _ , f t

1 2 ) W E L L T E S T S :
D T y p e T e s t : D P u m p D B a i l e r [ J J J e t t e d D E s t i m a t e d

Y i e l d : q p m w i t h f t . d rawdown a f t e r hrs.

her eby c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a teach a n d a l l o f t h e s t a t e m e n t s h er e in a r e true t o t h e best o f m y k n o w l e d g e a n d b e l i e f .

N A M E J a m e s O ' C o n n o r W a t e r W e l l D r i l l e r s R e g i s t r a t i o n N o . 9 ^ 9
( T y p e o r P r i n t )

A O D R E S S x - - — S 9 3 1 Bri t tmoor e „ H o u s t o n T e x a s 77041
/ 1 ( S t r e e t o r H F D I f i \ / / / ( C i t y ) ( S t a t e ) ( Z i p )

f / ( W a t e r W e l l D r i l l e r ) ( C o m p a n y N a m e )
P l e a s e a t t a c n e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .

T O W R - 0 3 9 2 (Rev. 1 - 1 2 - 7 9 I D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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E X H I B I T C

S U B S I D E N C E - M O N I T O R / P I E Z O M E T E R S
' W E L L S Y S T E M C O N S T R U C T I O N S I T E

N O R T H E A S T

The c o n s t r u c t i o n s i t e i s l o c a t e d a d j a c e n t t o th e e a s t e r l yboundary o f t h e C i t y o f H o u s t o n N o r t h e a s t W e l l F i e l d P l a n tY a r d ; said P l a n t Y a r d b e ing a tract of land l o c a t e d in theJ . S . C o l l i n s S u r v e y , A b s t r a c t 1 5 , bounded o n t h e norths id e by Bri l l S t r e e t , on the east s i d e by T u f f l y P a r k , andon the west s id e by Linn S t r e e t .

I V . 9
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(ayne-U/estern Companyjnc. A M a r l e y C o m p a n y
P.O. Box 79009 - H o u s t o n , T e x a s 77079 • 713/466-5001

L O G - W E L L # 4 N O R T H E A S T P L A N T S I T E

r 3 Top S o i l
,1 15 - C l a y" 20 S a n d« 35 C l a y
I n 4 ° S a n d

130 1 3° C l a y130 140 S a n d
1 6 9 C l a y175 S a n d
180 C l a y243 S a n d

9 7 n
 2 7 ° C l a y

30? 301 S a n d
3 0 1 360 C l a y379 S a n d

3 8 5 C l a y401 S a n d
415 C l a y430
445

4 R f l 4 8 8 S a n d4 8 8 490 C l a y

fn 3 £ 5 ; ! i I 3 IF!

• W A T E R S U P P L Y S E R V I C E S
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DUP
Send orioinal coov by S t i t e Of T 6 X 3 S For T D W R use only
c e r t i f i e d m a i l t o t h e W A T E R W E I 1 R E P O R T *T e x a s D e p a r t m e n t o f W a t e r Resources V V M I C t t W E L L K t K U K 1
A u ° ' i n ° T e l a s 8 7 7 8 7 l 1 A T T E N T I O N O W N E R : Confidentiality Privilege Notice o n Reverse Side

W e l l N o . (o^-/^- ? C /
_ocated on map K c f l S
Dece ived: 7"/7— — — ' — — — Hd.Ll.iti G d l v e s l o u C u d s U a l — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — I

D O W N E R S u b s i d e n c e D i s t r i c t A d d r e s s p - ° - B o x 58847 H o u s t o n , T e x a s 77041
( N a m e ) ( S t r e e t o r R F D ) ( C i t y )

2 ) L O C A T I O N O F W E L L :
C n u n t y KamS . 5 mill . , in N . E . r t i r e r l i n n f r n m F..OUS

( N . E . , S . W . . e t c . )

D Legal desc
D r i l l e r must c o m p l e t e the l ega l d e s c r i p t i o n to the r ight S e c t i o nw i t h d i s t a n c e a n d d i r e c t i o n f r o m t w o i n t e r s e c t i n g sec-t i o n or survey l i n e s , or he must l o c a t e and i d e n t i f y the A b s t r a c tw e l l o n a n o f f i c i a l Quarter- o r H a l f - S c a l e T e x a s C o u n t yG e n e r a l H i g h w a y M a p a n d arach t h e m a p t o t h i s f o r m . Distance

( S t a t e ) ( Z i p )
• ton

( T o w n )

r i p t i o n :
v j o . Block W n T o w n s h i n

N o _ Survey N a m p

S See a t t a c h e d m a p .
3 ) T Y P E O F W O R K ( C h e c k ) : 4 ) P R O P O S E D U S E ( C h e c k ) : 5 1 D R I L L I N G M E T H O D ( C h e c k ) :

13 New Wel l D D e e p e n i n g D D o m e s t i c D I n d u s t r i a l D P u b l i c S u p p l y K D t y u d Rotary D Air H a m m e r D D r i v e n D Bored
r i R n r n n r i i t i o n i n q d P l u q t j i n r ) f ~ l I r r i n a t i n n f X T m t W e l l P I O t h o r ( ~ | A " R o t a r y f l n a h l o T o o l Q J e t t e d C l O t h e r

6 1 W E L L L O G : D I A M E T E R O F H O L E
Dia. l i n . ) F r o m ( f t . ) T o ( f t . )

#3 7 - 7 / 8 S u r f a c e 1Q33
Date d r i l l e d 2-15-80

F r o m T o D e s c r i p t i o n a n d c o l o r o f f o r m a t i o n( f t . ) ( f t . ) m a t e r i a l

See Attached

. - - \ • • > •'" ,"•
• ; ' : ] . . ; " ' j , ' ; • • - ' • V-.; :

. ! l '; 1 ! '
• ' ,••'•

( U s e reverse s i d e i f n e c e s s a r y )
1 3 1 W A T E R Q U A L I T Y : . , ,-,-.. • : ' " r.\V

D i d y o u k n o w i n g l y p e n e t r a t e a n y s t r a t a wh i ch c o n t a i n e d u n d e s i r a b l e
water? D Y e s K ) N o
I f yes. s u b m i t " R E P O R T O F U N D E S I R A B L E W A T E R "
Was a chemical a n a l y s i s made? 10 Yes Q No

7 ) B O R E H O L E C O M P L E T I O N :

Cl G r a v e l Packed . H O t h e r
CJ U n d e r r e a m e d

8 ) C A S I N G , B L A N K P I P E , A N D W E L L S C R E E N D A T A :

D i N e w S t e e l , P l a s t i c , etc.
Used S c r e e n M g f . , i f c o m m e r c i a l

4?5 N Stee l
2 J ? N S t e e l

- 2 H N S S T S c r e e n
2k N Stee l

S e t t i n g ( f t . ) G a g s
F r o m j T o Scre en
+2 1013 .23:
1003 1018
1018 1028
1028 1033

C E M E N T I N G D A T A

M e t h o d used P r e s s u r e
Cr-mr-nt er! h v H a l l i b U r t O n

( C o m p a n y or
9 ) W A T E R L E V E L :

I n d i v i d u a l )

1 0 } P A C K E R S : T y p e L e a d D e P t h 1003

1 1 } T Y P E P U M P :
D T u r b i n e D Jet D S u b m e r s i b l e D C y l i n d e r
G O t h e r
D p p t h t n p i i f ^ p h">^l*, r y l i n ^ e r , j e t , etc., „ f t

1 2 ) W E L L T E S T S :
D T y p e T e s t : D P u m p D B a i l e r H J e t t e d D E s t i m a t e d

Y i e l d : q p m w i t h f t . d rawdown a f t e r _ hrs.

1 h e r e b y c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a teach and all of the s tatements herein are true to the best of my knowledge and b e l i e f .

N A M E C ' c U . i i S C ' C c n i ' s O J l " W a t e r W e l l D r i l l e r s R e g i s t r a t i o n N o . ? C ~
( T y p e o r P r i n t )

ADDRESS — -^ 5931 E r i t t n o o r e I - I o u s t o n T e x a s
f \ ( S t r e e t o r R F D l X J ^ ^ X ^ ( C i t y

(SigneV-^Z^ — — — — ^^f^/ £«S>-*-*- — — — - ^ ^ — —

77041
} ( S t a t e ) ( Z i p )

LAY'J>72-?.TEST2.RN C O M P A N Y , I^C .
/ / ( W a t e r W e l l D r i l l e r ) ( C o m p a n y N a m e )

P l e a s e auach e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .
T O W R - 0 3 9 2 (Rev. 1 - 1 2 - 7 9 ) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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laune-U/estern Companyjnc. A M a r l e y C o m p a n y

P.O. Box79009 • H o u s t o n , T e x a s 77079 • 713/466-5001

L O G - W E L L # 3 N O R T H E A S T P L A N T S I T E

0
360

80100140170175182245270300
360380385
400
415
430

|445490
530540575
600620
660
715730
775
78081585Q
895910
9359701009

6080
100
140-
170175
182
245
270
300
360
380385
400
415430
445490530
540575
600
620660
715
730775
780
815850
895910
935
970

1009
1036

T o p S o i lC l a y
S a n d
C l a yS a n dC l a yS a n dC l a yS a n d
C l a yS a n d
C l a yS a n d
C l a yS a n d
C l a yS a n dC l a yS a n dC l a yS a n dC l a yS a n d
C l a yS a n d
C l a yS a n dC l a yS a n d
C l a yS a n d
C l a yS a n dC l a yS a n dC l a yS a n d

n i! 1

W A T E R S U P P L Y S E R V I C E S
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24.
Please use black ink.Send o r i g i n a l c o p y byc e r t i f i e d mail to theT e x a s D e p a r t m e n t o f W a t e r ResourcesP. O. Box 13087A u s t i n , T e x a s 78711

S t a t e of T e x a s T e x M Wat,r Wt)| DriHtn B<wrdW A T E R W E L L R E P O R T P . O . B O X 130*71 A u s t i n , T e x a s 78711ATTEINTION O W N E R : Confidentiality Privilege Notice on Reverse Side

D OWNER So us ton Intarnac i or .^1 ^^'M!;™"^' ' 3003 " o f f > t t H o u s t o n , Tx.
( N a m e ) , ; ; ( S t r e e t o r R F D ) . ' . . : i ( C i t y ) ( S t a t e ) ( Z i p )

2 ) L O C A T I O N O F W E L L : . ~ :.;. : • . ; : : • ' ' • • • < .."•-•
C o u n t y .. ,. ; . T S r r i S - m i l e i i n • d i r e c t i o n f r o m

( N . E . . S . W . , e t c . ) ( T o w n )

D L e g a l desc
Dril l er must c o m p l e t e th e l e g a l d e s c r i p t i o n to th e r i g h t S e c t i o n 1wi th d i s t anc e and d i r e c t i o n f r o m two i n t e r s e c t i n g sec-t ion o r survey l i n e s , o r h e mul t l o c a t e a n d i d e n t i f y t h e . ! i , - Abs trac twell on an off icial Quarter- or Half-Scale T e x a s C o u n t y .G e n e r a l H i g h w a y Map and at tach the map to t h i s f o r m . * ' Dis tance

3 ) T Y P E O F W O R K ( C h e c k ) : 4 )
U New W e l l D D e e p e n i n g

Q R e c o n d i t i o n i n g D P l u g g i n g
6 ) W E L L L O G : D

/[
Date d r i l l e d 4-11-35

r i p t i o n :
l l o . Block N o . T o w n t h i p
No. • Survey N«m« *•

. • ;•;. , .- t. . : .j-. : •• . - .• . , :
Qi[ See attached map. l/g L4 ^ • • : -

P R O P O S E D U S E ( C h e c k ) : • , ; • : . 5 ) D R I L L I N G M E T H O D ( C h e c k ) :
D Domest ic El I n d u s i r al 52 P u b l i c Supply • Q Mud Rotary D Air H a m m e r D Driven D Bored
U I r r i g a t i o n (~1 T e . t W a l l n O t h s r . , . ... ..... l~l Air Rotary"' ("1 C a h l p T o o l l~l J . r r s d D Other

D I A M E T E R O F H O L Ei a . ( i n . ) F r o m ( f t . ) T o ( f t . )
3/4 S u r f a c e go i

.0" " CO'

F r o m T o D e s c r i p t i o n a n d c o l o r o f f o r m a t i o n( f t . ) ( f t . ) m a t e r i a l
0 20 top
20 40 errar• ' 0 C O gray
GO 80 sand

s o ' ' ! a b l a r ' r r i s v
-c layc l ay ,.

12 qa.

| —— «k p3 ... _n i k .j
S F P . ? i q f l < ; L -

( U s e reverie t i d e i f nece s saryQ£py f » p
I S ) W A T E R Q U A L I T Y : W A T i r R R F C n i inor-o

Did you k n o w i n g l y p e n e t r a t e i iny s t r a t a which c on ta ined u n d e s i r a b l e
water? D Yei f3 No
I f ye«, submit " R E P O R T ' O F U N D E S I R A B L E W A T E R "

Was a chemical a n a l y s i s m a d e ? G Yei I ^ N o

7 ) B O R E H O L E C O M P L E T I O N :

D Gravel Packed !' ' d O t h e r Twn - S t- r i n rr' . ' * J

8 1 C A S I N G , B L A N K P I P E , A N D W E L L S C R E E N D A T A : •

D i N e w • S t e e l , P l a s t i c , etc. S e t t i n g ( f t . )
Used S c r e e n M g f . , i f c ommerc ia l F r o m T o

tl " M ft ^ ^ 5 ' 900 • pirr- •/-'^sl-ir, +"?i" Kn
4 " M T ' J e l l S u p p l i e s ; inc. "

S c r e e n 8 0 ' 6 0 '
4 " M P V C B l a n k L i n e r 6 0 ' 6 4 '

9 ) C E M E N T I N G D A T A - ( R u l e 3 1 9 . 4 4 ( b ) lS O S u r f a c a

GageC a s i n gScreen

12 an

f t .
f t t o f tu.,h~4,...H Pres sure ceroent

r » m . n t . H h V Ra\inond W a t e r V ' ^ l l s
1 0 ) S U R F A C E C O M P L E T I O N

I K S p e c i f i e d S u r f a c e S l a b I n s t a l l e d [ R u l e 3 1 9 . 4 4 ( c ) l
O P i t l e s s A d a p t e r Used [ R u l e 3 1 9 . 4 4 ( d l ]
O A p p r o v e d A l t e r n a t i v e Procedure Used [ R u l e 319.711

1 1 ) W A T E R L E V E L
S t a t i c l o l / c l T O ' f t heloui l a n r t «irfcu-> Oat.

1 2 ) P A C K E R S : T y p e D e p t h

^
1 1 3 ) T Y P E P U M P :

D T u r b i n e O Jet D S u b m e r s i b l e O C y l i n d e r
D O t h u r
n » p t h t n p u m p h n u / l < , r y H r v t e r . j o t , n t c , G O ' f t .

1 4 ) W E L L T E S T S :
T y p e T e s t : D P u m p Q B a i l e r D J e t t e d f i E s t i m a t e d
Y i e l d : 27 oom w i t h , 5 ft. drawdown a f t e r 4 hn.

k n o w l e d g e a n d b a l l a f . 1 u n d e r s t a n d t h a t f a i l u r e t o c o m p l e t e I t e m s 1 thru 1 2 w i l l r e s u l t I n t h a l o g ( s ) b e i n g r e t u r n e d f o r c o m p l e t i o n a n d r a s u b m l n a l .

C O M P A N Y N A M E Raymond W n t ^ r T - ' o T I - W a t e r W e l l D r i l l e r ' 1 L i c e n s s N n l i t
" ( T v p 0 or Pr o t)

A D D R E S S 10011 A i r l i n e D r . rou s t-on . T V . 77037
( S t r e e t a t R F D I

(Sioned) L . L/- ^TYZf^)^
( C i t y ) ( S t a t e ) ( Z i p )

&rb& &>•. (Sinned)
P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a u n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a

( R e g i t r a r a d D r i l l e r T r a i n e e ) F o r T D W R . u j f l Q n l v
Y<_< 73 Lf

T D W H - 0 3 9 2 ( 1 2 / 2 9 / 8 3 ) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y V
001423



URO C»
A p r i l

U , S . D E P T . O F T H E I N ' T i i H l O H
W E L L S C H E D U L E

G E O L O G I C A L S U R V E Y W A T E R K E S O U K C E S D I V I S I O N

M A S T E R C A R D » 2 -//•
La

F ™ 1 ! i - i ' T i ' 1 ! '
: JO j ? • 51 2. - O \ O \

i> d« tr e e>

t o t a l

L o c a l .is«:
Owner or name;

< C > ( F ) ( M > ( N ) ( P )O w n e r s h i p ; C o . m i x , » d C o v • I , C i l v , l . o r p o r C o , P r i v a t e . S i j

1 ! ; : : ; ; ; ;i i i i i i ..i i i
, j

i
;

J
|

J f V n e j -
orr rxam*:

v , W a t e r D i s c
( A ) ( B ) ( C ) ( D ) ( 1 ) ( T ) ( H ) ( I ) ( H ) < N ) ( P ) ( K )

D t p o f A i r c o n c t , B o t t l i n g . Cotwn, Dewater , Power, F i r e , Dom t I r r , > t od , I n d , P 5 , Bee,
V ' " f : ( S ) ( T ) / ( U ^ ( V ) ( W ) ( X ) ( Y ) ( * )

S t o c ) l , I n s t i l , I j r t S s e d , R a p r e l B u r c , R e c h a r g e , I f e a a l - ? S , D e s a l - o c h e r , Othar _ _
U « « o f ( A ) < B ) ( C ) ( H ) (<»>/ < * ) ( » ) ( T ) C U ) ( W ) ( I ) ( 2 )
w e l l : A n o d e , D r a i n , S e i s a l c , H e a t Res,vO^; O i l - g a t . R e c h a r g e , T e a t , U n u c e d , W i t h d r a w , U a a c e , D e s t r o y e d '

D A T A A V A I L A B L E :

H v d . l a t > . d a t a :

F r e , . W / L .i.: PI i e l d a q u i f e r char. i f

Q u a ) , w a i e r d a m

j ' r e q . s a m p I i n g :

A p e r i - i r e c a r d s ;

g e r t o d :

d a t a :
W E l l - O E S C R I P T I O N C A R D

S A M E A S O N M A S T E R C A B D
D * p t h r a s e d ; i S*'/ "7 I /\^^~\ / • "Tl I c*al"8 ^. / -/** ^ ^( l i r s t p e r f . ^ /^ t> / f t | / j j !<> . / I t y p e : 5 TgM_______; Diaa.-?/3--/ ^— __—— - f c— ,_ j$ Jg ^^^

( C ) ( F ) ( H I ( H ) ( 0 ) ( P ) / ( S i ( 1 ) ( W ) ( X ) ( 4 )p , « t k p o r o u s xr«v*l v . grave l v . horn, open p e r f . , sV*«n, sa . p t . , s h o r e d , openF i n i ' h : c o n c r e t e , ( p e r f , ) . ?*cr«n) , g a l U r v , e n d , h b l « , — — - f ^ — -
_____ ( A ) ( B ) ( C ) < D > . , ^D r i l l e d * * i r **>***> c a b l f f , d L i g . V t ^ r f l j e— — " — ^ " r o t , r o t . ,

( P ) ( R )
p e r c u e a i o n , r * > c a r y , w*8h,

D r i l l e r :
iilt!- ( A ) ( B ) ( C ) ( J l _,,<",. m u U

(i 0 j. ( © ( I " ) ( » ) ( S ) ( T ) ( 8 ) [771 ° « « « ' I I( t y p e ) : a i r . b u c k e t , c e n t . J e n . ^ J J J " ' ( J u r b ! ) " ™ - P ' " o n . " t . t u b i i e r g . l u r b , o t h e r t / V I S h a l l o i . 1 _ _ _ I

/ ; ( t j - p e ) ; d i e n l , d e c , g a > , g a n o l i n e , h a n d , g a l , w i n d ; H . P .
p t . c r l p . MT 7*0 O >

D l r a n » . oraeter no.
S D , A l l . M P

3S 3? 7 i 3 ! TT i ? ; / i s-
Drawdown;
Q U A L I T Y O f
W A T t » D A 7 A : I r o n

_f« I ,i ! • ' A c c u r a c y :
I I P u m p i n n
I ___ I p e r i o d

S p . C o n d . i e t k » 10
opn
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W e l l N o .

i t u d c - l o n g ! tud«

H Y D R O G E O L O G I C C A R D
{ S A M E A 5 O H H A S T E " C A M ) } P t l ' i n l a f ^ " " ? . O ! 3 J S e c t i o n :

I S " ! ' / ! / ? I s u b b a a i n : Q
w <w (uT o p o o t 4 < p r e M l n , •»«» channnl. d u n c i , V f M t , h i l l t o p , > l n k , iwaop.

»«11 » l t c !

M A J O R
(«) ( 8 ) 1 ( T ) ( U )

i f f .horn, p t d i i x n t , b l l l n i d l . t«rr.c«. u i w j u l . t l n g . v a l l a y f l « t

•yitcn
L i t h o l p g

• q u l f tr , f o r m a t i o n , g r o u pA n i i l f « r
____ T h l c V n e n ;

1 C I f
f t

o f
T JnaU 1 F E R ;

. U _ L L L ° J
U l S p l p g y : L.-1-. J g ' - ' S " - '

a q u i f e r , f orma t T on, g r o u pn A q u i f e r
_________ T M c k n « i » : f t

I' l e n g t h of f t
D e p t h t o
c o p o f :

- IS"77__<,$
P « P t h t o J ^
c o n a o l i d a t e d rock; f t L,^_i
D e p t h co
baaenent: f t
S u r f i c i a l

! 1 "1 uf~"• 11 .1 ' . u J S o u r c e o f da ta: 1
j ; i 4T ""1 _.-L.,,._J So""« of d.r«. T _______ ____ M - - 1 1 1 • - ^^^I | j I n f i l t r a t i o n MJ_T B _ i_ r ( J c h a r a c t e r i a t i c e : | ___
| ' ' ~1 c ft! r f —— 1 1 I

C o e f f i c i e n tP«n.:

"2

_ , o a e a.T^j (? ^ O\ |gĝ
; H m n b a r of g e o l o g i c card*;

I X J . J

<——

GPOU7-700
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W R D E x p . l l . U )
A p r i l I - O H

U . S . D E P T . O F T H E I N T K K I O K

M A S T E R C A R D

W e l l t i <

W E L L S C H E D U L E
G E O L O G I C A L S U H V E Y W A T E R K K S O U H C E S D I V I S I O N

oTo.% £><z/u /g p a t , 1-13-8' «.vsfrrffffor, Tx
S c a l e
UU' ' iu»e: I t I / I ' ' f I *^ i C_ sSa r «m r ser
«£.•!"•«">= U^J T_______5. »

.de: \ 0\ 1 \S~\ ?~\ O \ * \ ) | ̂ S b T " '
E

_ V > S e c
d e g r e e l " J o i T n i tec

L o c a l x— _| •& j j ! — '
'. 3 \1 7 : ! ! ! ! i

L , , — — — — — — — 1 — — — — — — L.,ol-_L_^ 1 1 I
1 — — — 1 — — — L . s J — — —

1 1
I 1 J

1 |

f |

1 ft*""l_ VJ or nam+?

1 A d d r e s s

( C ) ( K ) C M ) ( N ) ( P ) ((*n f " >O w n e r s h i p : c .»miy, F e d r:ov ' i , C i i > , C o r p o r C o , P r i v a t e , S u i X J ^ t n c y , W a t e r D i s t _ _ _
(A) (»> (c> <D) «) (F> «n <o (m (N) <p) <«.)U « e o < A i r c o n d , B o t t l i n g , Cum, D e u a t e r , Power, F i r e , DOB, I r r , f t e d , I n d , T S , R e c ,

"""•' ( S ) ( T ) / f j j p ( V ) ( H ) ( X ) ( Y ) ( * )
S t o c k , J n n t i t , U n u s e d , R e p r e s s u r e , R e c h a r g e , D c a a l - P S , D c s a l - o t h e r , Other _ _

» » e o f < A ) ( » ) ( C ) ( H ) ((*i^ ( P ) ( » ) ( T ) ( U ) ( W ) ( X ) < Z )
• • I I : A n o d e , D r a i n , S e i s m i c , H e a t t e s , OBT, 011-gn, R e c h a r g e , T e s t , U n u i e d , U l t M r a w , U a e c e , D»«troyed.

D A T A A V A I L A B L E : W e l l— — — — — — — — — — —
H v d . l a t > . d a t a :

F r e q . V / l n e a t . :— — — — — — — — — — F i e l d a q u i f e r char . "["/. I

Q v i a l . v a i e r d a t a ; t y p e ; P t
F r e q . s a m p l i n g : Of*- I {**J, P u m p a g e i n v e n t o r y aa

W E L L - D E S C R I P T I O N C A R D
[ S A M E A S O N M A S T E R C A R D j D e p t h w e l l : Ct I # j^ j 7 ] ""*'

( C ) ( F ) ( C ) ( H ) ( « ) ( T ) fisy ( T ) ( W ) ( X )r t n i i h . porous grave l w . g : r a v e l w . h o r i z . op en p e r f . , scv««n, s d . p i . , s h o r e d , o p e n""""• c o n c r e t e , ( p e r f . ) , ( J c r e e n ) , g a l l e r y , e n d , h o l a , .
M e t h o d ( A ) ( B ) ( C ) ( 0 1 f ( i o ) ( J l ( P ) ( R ) ( T l ( V ) ( V )D r i l l e d : « i r •»>••*. c a b l e , d u ; J . S ^ d J e t t e d . a i r reverse t r e n c h i n g , d r i v e n , d r i v e— — — — — r o t , r o t . , p e r c u s s i o n , r - » t a r y , w a s h , —
D r i l l e d : f(Q 1^8°_____ I S \ P \° I f m n p I n t a k e l e t t i n g : _____£j_

( Z )

D r i l l e r : j_____________________________ _______________IMIM ... ^ ^r—————————————,—— i _ i f _ f s ———
tiii ( A ) ( B ) ( C ) ( J ) _ . , £ , ' , , - u i J V o l . f " 3 < P ) ( » ) C S ) ( T ) ( Z )( t y p e ) : a i r , b u c k e t , c en t . J e t , , ( c e n t ) ( e u r o J ™™*• p i s t o n , r o t , submerg., l u r b , o t h e r
Power

,e.p j — — — |
l a l l o v I — — — I

LP
( i v p e ) : d l e s e l , e l
B e a c r l p . HP

w t w l ; J l r a n s . or
aeter no.

P i ^above)^ J T ^ L S D . A l t . M P

A l t . L S D :
L S D A c c u r a c y ;

M e t h o d I . -1
dTTe^ined L / J

Drawdown;
A L I T Y O F

D A T A : I r o n
L i i j I™* 1 P u w p i n a I f • |

,., i ! 1 A c c u r a c y : __________\___\ p e r i o d ___________"rsl_.J___L».J

S p . C o n d u c t •

1««te. c o l o r . « l c .
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la 1 1 t u d o - l o n g t tudt.

H Y D R O G E O L O G I C C A R D
I SAME AS ? h y » i o e r a p M c

Proving.? Pt-A"* — ' ^ : 3
D r a i n a g eS a . T n :

T e p a o f
w e l l »it«!

M A J O R
A O U I F E R :

» »»
( f l ) ( K ) ( L )h i l l t o p , a ink, •-•«?,

l»> <»> <S> <T> W (V)o f f . h o r c t , p e d i m e n t . M i l •:[<)«, t«rrac<, u n d u l a t i n f , v * l l » ] f f l a t

S u b b » i i n :
( 0 ) ( C ) ( E ) ( f T > )

^£ d c p r c i a l o n , itr««« chaiuul , dur>«., TTiit,

L t t h o l o g y :

11 17H1HQB
A Q U 1 F E H : •y«t«
L l t h o l o g j r :

L i i I w e l l op«n to;

D « D t h t o
c o n « o f i 3 « t « d rock:
D e p t h t o

S u r f i c j a l
• • t t r U I :

C o t f f l c l e n t
T*m: ____

— 7 T * -
O r l g l n ;

* q u i f * r , f o r n a t i o n . g r o u p
I *^1 A q u t f a r
I *^1 T h l c V n e « « :

•». •

A q u i f e r , f o n u c l o n , g r o u pn A q u i f e r
__________ T M c k n e « » :

D e p t h t o{• — — — ^ — — — i — — — I u«pcn c
! ! I top of: .««! i \ I

j^13 J S o u r c e of ^*t«:

i _| Source of <i*t«:
I ~ 1 — — — I I n f i l t r a t i o n

_ L ; o — l - » - J e h a r a c t a r i a t l c a :"
-n-n

i Goaf t i c iant
S t e r n g t : _ _

_ g p d / f c ; S p w c c a p : _ g p » / f t ; Muaber o f g e o l o g i c .

1!i• — 4 — —i_ _ _ _ : _ _iiiii!

. — _ _

_ _

- —— J

— — — .
. _ _ _,

CPO 857-700
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URD t x p . ((
A p r i l :«t>6

U . S . D E P T . O r T H E I N T t K l O K
W E L L S C H E D U L E

G E O L O G I C A L S U R V E Y W A T E R R E S O U R C E S D I V I S I O N '

M A S T E R C A R D
»«votd b

, - »
ot"dat.2to<.t<r* f O g r P a t e 2-' 1l-8<> Map 5af TTf/T/f S 7. /

S t a r «
u,n.,d.: • 7. a l i l n d e : l f \ / l~7 i / «V :̂ O W ]«. L o n g i t u d e ;

sizEr C)LJT "• *___»•Stc
2. • o | o j— — — —" degree* l l m i n

w e l l number: L / , . . i Jl~ ! 6 - ' ^ ! ~ !/ "' !.2>! !
B & M/ v a . 3

L j i - a l t o e: 1 !
Owner or name: / / 1 , ..1 1 ) J t 1 11 J I ' '

t 11 1 1 J
1 1
1 1

J Owneror _name

1 A d d r e s s
i - T y / c r

< C ) ( F ) ( X ) ( N ) ( P ) f ( S I / 1 ( W )O v n c r s h i p : C o u n t y , F e d t . o w ' t , f - i i y , C o r p o r C o , P r i v a t e , S i a i \ - * J e n c v , U a i e r D i s
( A ) ( B ) ( C ) ( D > C B ) < 7 ) ( H ) ( 1 ) ( M ) ( N ) < P > ( R )U » e o l A i r c o n d , S o t c l i n g . Com, Deua t e r , Power, F t r e , Don, I r r , ncd. I n d , ? S , K e c ,

"*"r: ( S ) ( I ) (£u£) ( V ) ( M ) ( X ) ( T ) ( * )S t o c k , I n i t i t , U n u i e d , H e p r e i i u T e , l t c h « l g « , De»\-p s , 0 « n ) - o t h t T . Other
U s e o f ( A ) ( » ) ( C ) ( H ) / ( « ) ) < P ) ( X ) ( t ) ( U ) < V ) ( X ) ( 2 )v e i l : A n o d e , Drain, S e i s m i c , H e a t Rei.^eW; O i l - g a s , R e c h a r g e , T e s t , U n u s e d , W i t h d r a w , V a a t e , D e s t r o y e d '

D A 1 A A V A I L A B L E

H v d . l a t > . d a t a :
: W < 1 1 d a t a [ V"l F r e q . V/L meat.: Mof^THL*/ r t e l d a q u i f e r char.

Q u a l . w a t e r d a t a :
F f e q . s a m p l i o a :

' I ft V
ye*

a^e i n v e n t o r y : x*7^)

W E I t - D E S C R I P T I O N C A R D
S A M E A S O N M A S T E l c A K p

B e p U , y^. / ^? 3 6" ft I / i O L3 ;6H ""*" ••13'
1. 1 / i

j( O ( F ) « ; ) ( H ) ( « ) ( P ) / s p m C H ) t x > ( * )
r. . . porou s grave l w. c r a v e ] v. h o r l z . o p e n p e r f . , «M«%n. so. pi . s h o r e d , op enr""lh: conrr>t«, ( p e r t . ) , ( i i r r e e n ) , g a l l e r y , e n d , hol«. — ;,,(,,,
M e t h o d ( A ) ( B ) ( C ) < D ) ( t H > ) ( J ) < P ) ( « ) ( T ) ( V ) ( V ) ( i )D r i l l e d - * t r o o r t i i , c a b l e , d u ( ; , \juf j e t t a d , a i r reverse t r e n c h i n g , d r i v e n , d r i v e— — — — — ' r o t , roc. , p e r c u s s i o n , r t t a r y , w a s h , — — — bthtr CSI s
P r i l l e d :— — — — — [ / [ ff \° I p j a p I n t a k e s e t t inn: f t

D r i l l e r : Q
tt£i ( A ) ( B ; P ( o " " ( j > - . I M ' , . ...iSii.< t > P ' ) : a ir . bucko l , c e n t , J e t , („*["• ( t u r b . ) <P) o» (s> en w)' • P ' « < > " . r o t , Sub«er» , l u r b , o t h e r "p I Ia l l o w I ___ I

D

S h a l l
Pow«r n.i LP
( t y p e ) : d l e s e l , e!.ec, g a s , g a s o l i n e , hand , t " , w i n d ; H ^
D e s c r l p . H P

^ __ f ^
_______ I I

T r a n s . o f
»»tnr na.

QUALTTY or
W A T E R D A T A : I r o n

S p . C o n d u c t

f< I L., I ' -I A t c u M c j r ;
_̂_. »»P u m p l n i iI___I p e r i o d

S f ^ . ^ [ J ]— »-»i-j
— ^_

K , 10*1-3] T cn.p. *?£ -fl j "7 ' ^ I Tab— — — — — led ^-— — — " . C? i
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L a t i t u d e - l o n g l t u d e

H Y OR OGEO L O G I C C A R D
P h y i i o g r a p h i gI — — — — — — — — — — — — — — — I r n y i i o g v - i m n i c

SAJ1E AS Oil MA.SIM <MO\ Province"! ~ Z X V f 5 7 ? ? ^ /*£/+/+> . -»LP ! I S e c t i o n !1 0 T i
I S u b b » « l n :

(0) (C> (B) (vht) <") <*> (MT o g o o f d«pr«»«lon, itr««» ch«nr«l. d u m t , T T i t , h i l l t o p , « tnk, i M i i i p ,
^t11 mt t*: («) (P) IE) . (T) <«> (^0o f f « h o r t , p c d i n n t . h i l l t l d e , t«rr«c«, u n d u l a t i n g , v«l l«y f U t
M A J O R
A Q U I T E R : _tc3
L l t h o l o g y ;

>• ?f^
I O r i g i n ;

• q u I T t r T f o r m a t i o n , g r o u p
T h l c k n e t i ;

K t h o f
1 open to:

f« L „ i / IQ. I D e p t h t o 34 f t

tt I7f ; o j / J
U I F E K ;

L l t h o l o g
s y i t e

Orig in:
• q u l f « r . f o r m a t i o n , g r o u pn A q u i f e r

_________ T M c k n e » » :
L t n g t h o fw * l l o p * n c o : it

D e p t h t o
t o p o f ; *t |

"rMMd^ /V "2^0 ~ - S S i l J l v ) /(/o. /Q AC* "2- /i, O
D«pth to
c o n s o l i d a t e d rock:
D g p t h t o

S u r f i c U l

ft 1 ' '« l_«0_l — — — — 1 — — — —

f t L i :- - - - - *-* ^^^

. J Source of data*

1 Source of d*e«:
I n f i l t r a t i o n

^ L — l•a
C o « f t i c l e n t
C o t f f i c U n tF i r m :

_ « > d / f l

_ g p m / l t ; H u m b i e r o f g e o l o g i c c«rd«: I I
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W K D E x p .A p r i l I » 6

U . S . D K P T . O P ' T H E I N T E R I O R
W E L L S C H E D U L E

G E O L O G I C A L S U R V £ V W A T E R R E S O U R C E S D I V I S I O N

M A S T E R C A R D
R e c o r d by £5" o f " 5 " « _ Z ? t ' / f / D a t e ? - M a p Tft

u.n..d.; -
. ef g ' mln » *erL a i - J - n j ; ( / 1 K

"f"" c v : L f c J T S , R
12 d e g r e e ! U min ec t»

. Sec
L o c a l

iU»c<l Me: _____~~~" ~ 3* ~~.m-.ii ~
Owner or^ uaiae: 1/7 ' y.i.

t i t

I A d d r e n : / 7 J- />V»5/y
( C ) ( f ) < M ) ( N ) ( P ) I ( S y ( W )O w n e r s h i p : C o u n t y , F e d P o v ' t , C i t y , C o r p o r C o , P r i v a t e , S t a t e V A j e n c y , W a t e r D i n _ _ _

( A ) ( B ) ( C ) ( D ) ( E ) ( F ) ( H ) ( I ) ( M ) ( H ) ( P ) ( * )
U » e o t A i r c ond . S e t t l i n g , Cow, D e w a t e r , Power, F i r e , D O B , I r r , H e d , I n d , P S , H e c ,

i ( S ) ( D { ( U ) ( V ) ( W ) ( X ) < Y > ( * )
S t o c k , I n i t l t , A w f t e d , R e p r e g a u r e , R e c h a r g e , D e s a l - P S , D e a a l - o t h e r , Other

o f ( A ) < T > ) ( C ) ( H )>^ Anod« f D x e i n . S e i s n i c , H e 4 C R

D A 1 A A V A I L A B L E : U e l l

H v d - l a h . d a t a :

( ? ) ( » ) ( T ) ( U ) ( W ) ( X ) ( » )
11-ge« t R e c h e r g e , T e * c , U n a « e d , V l L b d r ' w , W ' « c e , D o i t r o y e d .

q . W / L F i t l d j q u i t e r char. > T J I

F r e s . . r o p l l o t ; : OQ-lG / / J / 7 < - P u m p a g c i n v e n t o r y : __-aj- ,Q
1 - D t S C R I P f l O N C A R D

j A M E AS OK MASTEK CARtt D e p t h w,u: __ 2-

( c ). , porou* g r a v e l w. grave l v. hori i . op en p e r f . , »e*rten, »d. p t . , s h o r e d , o p e n* L n l J - ' c o n c r e t e , ( p e r f . ) , ( i c r « e n ) , g a l l e r y , e n d , h o l e , — — o f c h « r
M e t h o d ( A ) ( B ) ( C ) ( D ) j^io) ( j > ( ? ) ( R ) ( T ) ( V ) O O ( « )D r i l l e d * * i r b o r e d , c A b l e » du|,,>4^Q J e t t e d , a i r reverie t r e n c h i n g , d r i v e n , d r i v e— — ' • ' " r o t , r o t . t p e r c u t « l o n . r o t a r y , «*»h, — — — o t h e r
D r i l l e d : fe,t? JfyO \7\O\ & \ f u » p i n t a k e l e t t i n— — — — — — — — — — — — — — — — — — — — — — - I ! T I »>* >•
D r i l l e r :
L i T i , /i \ a ( j^ r e i l >

S m i l M . l . ^ <P> (*> ^S> <T> ̂ >> i f t u r h ) * "***«• p i i t o n , r o t , * u b m e r f t , c u r b , o t h e r

( t y p e ) : d l e « e l , e l « c , g a e , g a t e l i n e , h a n d , j a i , w i n d ; H . P .

B " P ( — — — ]
h a l l o w L_J

D T r a n a . ort a e t e r no. ____' _____
Due rip. MP t' y^.' • *u-
A U . L S D : ; ; ;̂ ;̂ | ^""j?:

"* t' r // -7 >/., above «boye fL g v e l /«• J<^ O___ft b«low M p ; F l <Se7ou> L S D I A c c u r a c y :
i ! T791

«* %0
Drawdown: _____
Q U A L I T Y ' O F
H A T E R D A T A : I r o n

U
j i * %0 -i

L I I **"""• ln« I 1 I„ i . I A c c u r a c y : __________ 1^1 p e r i o d ___________ ̂ raL^j ___ L,,J
C h l o r i d e

t . c o l o r , e t c .
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L J _ t l t u d t - l o n g i t u d e

H Y D R O G t O l O O I C C A R D
AS ON1 tr

1 »-n Br»ln«««1 1 1 la i in: 1 5 1 / i / e aw j i
S u b b a a i n : Cl

( 0 ) ( C ) ( « ) ( t r ) ( H ) ( « ) < L )Togo o f d t j > r e i « l o n , •»«*• ch«on*l, <un««, T j i i t , h i l l t o p , ( I n k , twaap,
vf-" • l t ' : ( « ( » ) ( 8 ) ( T ) ( 0 ) ( V )o f f t X o r l , p t d l o e n c , h l l l t i d e , t.rr.c., u r v d u l l t l n j . v a l l e y f U t
M A J O R

l i t h o l o t v :

I* 97

• y l t c a
U t h o l g g r :

I" l e n g t h ofwt11 open to:
7*83 -

C o t f t U l « n t

•I?
O r t g l n :

« q u l l « r , f o m a t t e n , group
__I -7 I T h i c k n e l i : 37 f t

Z 7 7
.1 !~l

L..-L. J
.4 .1

O r l K t n :
A q u i f e r , f o r m a t i o n , groupn A q \ j U « r

_____ ____ T h i c k n e o ; f t
p ' I I I D « p C h t o

_ft I ! ' ! ' I top of;

p « p c n to r
c o n a o l i i U t a d rock: — — — — — _ _ f t L « «
D t p c h to i i

S u r f l c i a l 1

• \
i l J S o u r c e of d a t a :

J 1 I n f i l t r a t i o n
_ r f ._t_ r r J c h a r a c t e r i » t i c a :

**l 1•a-a
; S p e c _ c a p r

S t o r a n e : . L J - L J
_ g p « / f t ; H u a b e r o f R»Ologi c canla;

( I

4 — _ _ .
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1 (ayne-U/estern Compam/Jnc. A ̂ ..y company]
3

3
3
3
3
3
3
3
3
3

P.O. Box 79009 •

' 3
6080100140170

175182247286

i • . •

Houston, T»xa» 77079 • 713/466-5001

L O (3 - WELL #5 NORTHEAST

3
6080100

140170175182247— - 286302

iii

. ! - **
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E X H I B I T C

S U B S I D E N C E M O N I T O R / P I E Z O M E T E R S
W E L L S Y S T E M C O N S T R U C T I O N S I T E

N O R T H E A S T

The construction site is located a d j a c e n t to the ea s t er lyboundary o f th e C i t y o f H o u s t o n N o r t h e a s t W e l l F i e l d PlantY a r d ; said Plant Yard being a tract of land located in theJ. S. C o l l i n s S u r v e y , Abs trac t 15 , bounded on the norths ide by Bril l S t r e e t , on the east s ide by T u f f l y Park, andon the west s ide by Linn S t r e e t .

IV. 9
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W X D r»p.
A p r i l M h '

u. s. o t P T . or rut i v r t m o R
M A S T E D C A R D

V . H
W E L L S C H E D U L E

G E O L O G I C A L S U R V E Y

so. L. T- ( ''- rf ' 74 &

W A T E R R E S O U R C E S D I V I S I O N

1 * 0 OH . P
S t a l e

L a i - l . - n i ; 1 • N

M J T S . R
E B

u. See , V. i .
1 t ' jt ' ' —— ' ^ ' t ' ' 1 Ol

*
her , B fc M /i-L o f « i r r — ' - — i — — i :•". — J — — i — . • ^ - • — — .• . i T o T ^ b c r : 14 ; J I ~ i £ ! -' " •' ' ; ; ' ;

L o c l l ..se: 1 ! \_ i
Owiter o r nxme: L / J l ' f '

i i i
. J. .OL , , J . . . J

d i s i T ^ i j
! ! !

i ii i i
L . . J <>r n*"*

1 A d d r e i s

er«hip: C u ' . i n l y , F « d f . o v ' I T C U s . C o r p o r C o , P r i v a i e . S t * l & - A £ « n c y , U a t e r D i c e
( A ) ( B ) ( C ) ( D ) < E > ( F ) ( H ) ( I ) ( M ) ( N ) ( P ) ( » )

U i e o f A l . r coat, B o t t l i n g , Com, D e w a t e r , Power, f i r e , Don. I r r , M e d , I n d , P S , Rac,
w a t e r : C S ) ( T ) i J l U » ( V ) < V > ( X ) ( T ) ( f t )

S l : o e k , I n a t l t , U n u i e d , R e p r e a s u r e , R a c h a r g e , D e i a l - p s , D e . s a ] - o t h e r , O t h e r __________________
U a e o f ( A ) ( D ) ( 0 ) ( H ) / J t ) ) ( P ) ( R ) ( T ) ( 0 ) < W ) ( X ) ( a )
v e i l : A i i a d e , D r a i n , S e i s a l c . H e a t Rea, off, O i l - g a a , Recharge , T e a t , U n o a a d , W i t h d r a w , U a a t e , D e a t r o y e d .

D A T A

H v d . U P . d a t a :

F r . q . W / L »caa.: ~TH Ll i e l d a q u i f e r char. "I 7 I

A p « r i i i r « c a r d « :

-if re f IT*/
W E L l - D E S C R I P T I O N C A R D

I —5 1 — > 1*7 i -7 j ._ I H a a sS«ME AS OT MASTER C A E D | p . p t h w t l l : /> I / ° fl I . _ I ' i ^l ° I T . p tI» . ——— .--. — . ,. t 10 »io .p ih c»o«d; _, oo m 09 c " ' n » ..j i( l i r i l p e r f . ) ^Q 7/ ___ ft I /-^ O \ j[ . 7 J t y p e : $ltt.\
accuracy_y; Diaa. - T / t / in

( 0 < F > ( r . ) ( H ) < » ) < P > / f s p ( T ) ( w ) c x > « ) r = n_. . . iwroua grave l w. grave l w. h o r l z . o p e n p e r f . , arretn, >d. p t . , i h o r e d , o p e n I ^1r i n l > h : c o n c r e t e , ( p a r f . ) , ( a c r e e n ) , g a l l e r y , e n d , h o l e , — j f j ^ j — — — — — « - , , J
H e t h o d | » ( B ) ( C ) ( 0 ) < H ) ( 3 1 ( P ) ( R ) ( T ) ( V ) f » ( z ) f~rr>H e t h o d | » ( B ) ( C ) ( 0 ) { H I ( J )D r i l l e d : " l r b o r e d , c a b l e , d u g , n y a J a t i a d , a i r

& - = a / t e ill* I ^ i ' ^ i g l ' p - P f .
(v) r>>

f
D r l l U r :
L l f l a d d r s 8 aC P ) C R ) < S ) ( T ) » )t l ' (turb ) " n * * " ' » p l * t o n » * T o t , » u b n c T t . l u r b , o t h e r
Pover ,141 LP
| _»• j P * ) : r f i « » « l , « l « c , g«i. B*">Hn«, hand. t«». w i n d ; H « f . _______ ^7 .. .~

name( A ) e n ) ( 0 ( j >j t > p e ) : a i r , b u c k e t , c e n t . J e t ,

O a i c r l p . H P / ,

' , I(^ I e thod I . I
! / I 7 I <Utar»in«d |_4, J

• ' t I u ! ! 1 A c c u r a c y : Pu-Pip e r i o
W A T t K P A T A : iron

S p . C o n d u c t _ _ _ _ _

» " L . J — — — L . .
| C h l o r i d e" — — • » " — — — — P p S — — 70 " ———p^5———JT.K...q a a^i--rl^iTig5gM^

T a l K t C , C O . O f , « t C .
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L a t l l u d e - l o n e t t u d t

H Y D K O G E O l O G I C C A R D
P h y i l o g r a p M t— — — — — — — — — — — — — — — — — T r n y i i o g r aS A M E A 3 O H M A S 1 t » C A K D ] p r o v l n ° t ; 0 J - 3 1 S e c t i o n :

1 / I A. I S u b b « « l t i :' ' ' ' ———————CD) to do rm\ m <*) <utope of d t p r e i i l c m , «tr«.in channi l , dun«i>**«t, h i l l t o p , ( i n k , !»••)>.
" • " •"?' { « ) ( P ) ( S ) C T ) < U ) ( V )

o f f t hur t , p c d l n c n t , h l l U l d a , l:«rr.c«. u n d u U t l n s . v« l l«y f l » e

• q u i n t r , f o r t e a t i o n , g r o u p
L l r h o l o g y : O r i g i n :) > T

f

I -i *^ylt" / /I — 3 T h l c k n e n : 1 9 I f c
I M S ^i?,l f s f o i I g j o J9 I

,.4 ' 4i

t l t h o l o u r : -CCW
r^ f o r m i c ion, g r o u p *• *'

T h i c k n « « » ; ____________ft
" 1-"n«th

veil o p 4 n t o :
~- — r — ~r —— i

! ! I
D e p t h to
c o p o f :

' 2 V / ? it It

P « D t h toc o n a o l l d a t a d rock:
D e p t h t o

f t

f t
I ,I : : , , !

• — — — 1 — — — — <-rt-l

S o u r c e

Sourc e

o f

o f

da ta: **l I

d a t a : "I J
S u r f i c i a l I j ] I n f i l t r a t i o n

I rn i n I c h i i r « c t « r l » t l c « !
C o X f l c l r n t

C o « f n t l . n t
T i n :

g p d / f t

1 . :______U-1J
:; Huab«r of mo l on i c card i ; _____I___I

O e ^ f » .^ .< au.*('itv

r — -'
. _ _

•
!*- — —ii — —
i- _ j

— __
. — _ _.
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,-s
Sen 1 original copy by Sta t e 0
c e r t i f i e d mall t o t h e W A T P Q W PT e M e s Department of Water Resources « M l c n "C
A u t t \ n > ° T e « a a ^ ? e 7 1 1 A T T E N T I O N O W N E R : Conficlentii

f Texa s For TDWH u» omv
I I R E P O R T W e n N O . u ) J - - / V - ; 7 J

Lo^itBrf nn n>»P. I Vj- ii / i t y Privilege Notice on Reverse Side Received- ~TH'•— " H a r r i s - G a l ' v e s t o n coastal11 OWNEB S u b s i d e n c e D i s t r i c t A.~ — P. O. Box 58847 H o u s t o n . T e x a s 77058
( N a m e )

2 ) L O C A T I O N O F W E L L :count* H a r r i s
I S t r e e t o r R F D ) ( C i t y ) ( S t a t e ) ( Z i p

5 „,„„.„. N . E . „;„,,,„,„„„ H o u s t o n
( N . E . , S . W . , etc.l ( T o w n )

D Legal desc
D r i l l e r must c ompl e t e the legal d e s c r i p t i o n to the r igh t Sec t i on twith distance and direction from two intersecting sec-tion or survey l ine s , or he must locate end Identify the A b s t r a c twell on an o f f i c i a l Quarter- or Half-Scale Texa s CountyGeneral H i g h w a y Map and attach the map to th i s f o r m . Distance

i p t i on:

5J See attached map.
3 1 T Y P E O F W O R K ( C h e c k ) : 4 1 P R O P O S E D U S E ( C h e c k ) : 5 1 D R I L L I N G M E T H O D ( C h e c k ) :

O t N e w W e l l D Deepening D Domestic D I n d u s t r a l D P u b l i c S u p p l y El Mud Rotary D Air Hammer D Driven D Sored
P n— "•Kf't '"">-r j D • n i n n l n i i D I r r i g a t i o n - X l T n t W e l l R Othrr . n * ' '"•"••¥ i ~ 1 r . h l i . T n n i n l»trert n n ( K « r

81 W E L L LOO: DIAMETEFI OF H O L EDia. ( I n . ) from I I I . ) T o ( f t . )
85 7 -7 /8

Date d r i l l e d 3-10-80
S u r f a c e 299

F r o m To D e s c r i p t i o n and color o f f o r m a t i o n( f t . ) I f t . ) material

S e e A t t a c h e d

• • . • • • f , - ' :
, " ' • - ' ' ' -: ! i • ' • : •

' " (Use reverse side i f necessary)
13) WATER OUALITYi . : ..

Did you k n o w i n g f y penetrate eny strata which contained u n d e s l r e b l e
water? O Yes K) No
I f yes. submit "REPORT O F U N D E S I R A B L E W A T E R "
Wa0 a chemical ana ly s i s made? K) Yes D No

7) B O R E H O L E C O M P L E T I O N :

D Gravel Packed O O l d e r .,_

8 ) C A S I N G . B L A N K P I P E , A N D W E L L S C R E E N D A T A :

D . N e w S t e e l . P l a s t i c , etc. S e t t i n g ( f t . ) Gage
Used Screen Mgf .. if commercial From | To Screen

4J} N S t e e l +2 279 .237
2\ N S t e e l 269 284
21} N SST Screen 284 294
2k N S t e e l 294 259

C E M E N T I N G D A T A
r»n.nl.ri f r o m .... „ . ., 0 f t . , . 279 1.Method u.m Pressure
G H n . n t e d h v O ' Day D r i l l i n q

( C o m p a n y o r I n d i v i d u a l )
9 ) W A T E R L E V E L :

1 0 ) P A C K E R S : T y p e J _ , e a d Depth 2 6 9

1 1 ) T Y P E P U M P :
D T u r b i n e D J e t O S u b m e r s i b l e D C y l i n d e r
n Oth«r
D e p t h to p u m p howh, c y l l r u i a r , (et. •«;„ — ft.

1 2 ) W E L L T E S T S :
Q T y p e T e s t : O Pump Q Bai l e r Q t J o r t e d D Estimated

1 hniby c e r t i f y that Ihit wall wai dr i l l od by ma (or undar my supervision) and thateach and all of tha i t i t imanti herein am trua lo tha bait of my knowledge and b a l l e t .
N A M E James 0 ' Connor Water W a l l D r i l l a n ReoLtra t i on N o . 9 9 9

( T y p e o r P r i n t )
A D D R E S S ^5931 B r i t t m o o j e

/ / ( S t r e e t o r RFD) [f 1 1 .
H o u s t o n , ' j . e ; i o S 77u4i

f j ( C i t y
£7 i • T^s5> -̂  -̂

) I S u t e ) ( Z i p )
L A Y N E - V f E S T E R M C O M P A N Y , I N C .

f ir (Water W e l l D r i l l e r ) (Compeny N.m.)
Plaa» att ich e l ec tr ic l og , chamical i n a l y t h , and other parthwnt I n f o r m a t i o n , if : i v g l l a b l a . 1 t~~ ^ I (L _ "~? l/f

T O W R - O W S <Hev. i - t j - 7 « ) D E P A F t T M E N T O F W A T E R R E S O U R C E S COPY f p

001437



V U > ElJ>. ( C H )A p r i l 1966

U . S . D E P T . O r T H E I N T E R I O R

A V A S T E R C A f c O
K t c o r d by
S t « t » __

W E L L S C H E D U L E
G E O L O G I C A L S U R V E Y W A T E R R E S O U R C E S D I V I S I O N

P«t« Jf>-4? O -r£ g M.p
l 4 T g i ^ r B .

1 712 ! T> ! .Tl 2* Jg> l o T T I ' ^ " "— ——I, See_ J k . ->.

"»•=
or «

^:! -; ^ j gLp" / :<A= - i g :^!y!~
^^IIII^ ; j j • J i I ? ID ^^" ^. ( l / i r - i x! i ^ L g J

pim»r»htg : County, 7*4 Cm't\J~ltx.r<oTp or Co. Print*, S t a t t A f t n c r , B«t«r Diic

P»« of Air rood. l o t t l l a t , CM, Omter, row. Krt, SOB. In, M»d. Ind. r «. lee, __(w cn fvn )vn oo oo fr> {»> . fStock. I n » t t t J D m i j « d . x « i p i : « « » U T « , R*ch*rf*, Du«l-r S, Bull-other, Other ft t>d ... _ 1 *>(» *t.______ L

••lit A o o d t ,

D A T A A V A I L A M J ; W i l l iUt«|

oo . Obi. Oil-(u

F T « q . W/t •»*».!

rm, Wucc .

Tl

trt. Ub.
Qu»l. Mt«r date: t y l € :

PunD«t« lnv«aceg; ao. period;

A p e r t u r e cerd»!

eld . o u t f e r ch»r. "j__|H Z I-a-a-aT««

toi d»t«; f-£- O Cr {J— .
W C L L - O C S C R I P T I O N C A R D
| MM. A3 OH MASTCT CAM)| p,yth »ea-

D r i l l e d ;
Pete
D r t l l e d !
Driller;

__ _ _ _ _ _ tcrxri 00 pc • ioor«) PWD£S: COBCT«C«. "<p«rf.>". r^r»ra) , M l l c f y , cikd. •"""' bbl«..
. *lr bored, e4bl«. •ug/^liyd xv*ccc^* *l r r c v t r & M trcncBlng, driven, drl'v*rot, [ _ J j > d r : , p«rcn**ion. rotary.

7?3g C S Z I Z j fu-P l.teh. -ttln.:— n >»
C3 ?g

K.
( A ) < B ) f C ) ( J )( t r p r t ; «lr, buck*!. e«nt. J«t. " b; > 4«»t«i. rot. i Curb. 0tber

DS-"
"S h . l l I 1o*l__J

Deicrlo. I f f f t . Alt. NT

tt »* b.la> A e t W M T i •n
Pete
SS£i 5 ' i l"«.id: I ! ! ! i I =^••ml i . . i I det
P»»dB»B-. tt

1 —— j•«t«mlM<L..J

W A T D t D A T A : Iro. i t o l t e t . Q Chlor ld .= = = — — n * — — » T " r~̂ «- gQaa,___->ij ! , » Bj » 7 3 7 *
r̂ i —— i

L J lerd.
•••»•• *̂ID

So. Conduct
T u t * , color, etc.

I x 10

001438



r
L a t i t u d e - l o n n U w U .77 . f 7 , •*<? S <g9s5" . 3- « . C> If » > d • •

H Y P R O G E O I O G I C C A t D
H i y a t a n r a p h l c S a t t t o n -

(B> (O (I) f f) (H) (S) («Tooo of 4«oT.«ilon, acraa* ctuiiiaal. dun... f l a t , h i l l t o p , t lnk . ruup.
**11 * l t * ' ^ («) (») (!) IT) <0> OOo f f a b o r a . p c d l v u t , h l l l a l d a . tarr«ca. nadulaUo«, »all«y f l a t
H A J ( »»uim>; ____ _____. _____ ___

•a
» it

Origin:
c q u i f o r . (onat ion, group

*»"t t̂r

n>lclnw«i: f t
| i j ) ^ ? t h < ' f . :.

1 mil open to:

L l t h o l o r r :

«•!! opa to:
I2r.i2af
con>«ll<Uc«d TOCk-
Papth to^ajaant:
S u r f l c i a l "
C o « t f l C l C T t

Co«mci«nt
Pan:

J6^i I _________ Lrfl^^JU.^V^J ^̂ ^̂ Brî ^̂ ^Mrlai *« J» a q u t f a r , f o r m a t i a n , iroup «« *»f J J I | M u t f a r
______ l . T , i irl Ortlint ___________I I 1fcicta>a»»; ___________ft^rrrj Depth to _-L_L-LJ

U , ;/ 14 -Ills'. J24X-/2 71
It
f t 1

-J Jourea of dau:
J Sourca of data:

j ! 1 I « f t l t r . t l » «L r f f _ i _ . . J e h a r a c t a r l i t l e a :
"""1 c oa t t t e tan tI I J I C o a t f t c l• • • • • Stora«ai

jtfi/tt ; Six< cap; c p * / f t ;

j-Oj d.•CD___i s • i i
of I t o l e i i c cagja i _____I___I

375- ft,

- — sS
Hi

v/
1̂

4)

CPOU7.7BO

001439
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1

Send original copy by S t a t e of T 6 X 3 S F o r T D W R u s e on|tc e r t i f i e d mai l t o t h e W A T E R 1 A / P I 1 P P D C I B TT e x a s D e p a r t m e n t o f W a t e r Resources W A I t M W t L L H t K U K I
A u n ' i n ° T e x a ° 8 7 8 7 l l A T T E N T I O N O W N E R : Confidentiality Privilege Notice o n Reverse Side

i ^i ^i >K_ v ii f^ j *~*% f) / ^? \/ i jf ( y"/1) O W N E R V ^ij&i* L«»-«C^— ^* / / Ot̂ ^̂ *̂̂ V V~7^\riVt r < *fi *^"^ ^*^ * *^ mGt^\sif*~*&*i^S(*i f^f/^—^
. i ( N a m e ) ( S t r e e t o r R F D ) ( C i t y )

2} LOCATION OF W E L L / V • -7p / l / £ ^ //
P n u n t y /\J( *^£stt^f-* () mil»< in /K £— H i r o r f i o n f r n m /Y ^^~

( N . E . . S . W . , e t c . )

i r t f t cga l desc
D r i l l e r must c o m p l e t e t h e l e g . i l d e s c r i p t i o n t o i:he r i g h t S e c t i o nwi th dis tance and d ir e c t i on f r o m two in t e r s e c t ing sec-t i on or survey l i n e s , or he must l o ca t e and i d e n t i f y the A b s t r a c twel l on an o f f i c i a l Quarter- or H a l f - S c a l e T e x a s C o u n t y _.G e n e r a l H i g h w a y M a p a n d a t t a c h t h e m a p t o t h i s f o r m . D i s t a n c e

Nell Ho.teZ-' *-</f~
Located on map Jr t^S
Received: r^LJjU

e^Z&;~£Z 77c^.
( S t a t t f f ( Z i p ) "

( T o w n )

r i p t i o n :
M n _ R l n r k W n T o w n s h i n

N n _ Rnrvpy N f l m p
and d i r e c t i o n f r o m two i n t e r s e c t i n g s e c t i on or sun.p y l r n * K

£j See attached map.
3 ) T Y P C O F W O R K ( C h e c k ) : 4 ) P F I p P O S E D U S E ( C h e c k ) : 5 ) D B H - L I N G M E T H O D ( C h e c k ) :

EJ New W e l l D D e e p e n i n g B o o m e s t i c D I n d u s t r i a l D P u b l i c S u p p l y E Mud R o t a r y D Air H a m m e r D Driven D Bored
[ ~ l R w c n n H i t i o n i n g C J P l u g g i n g f ~ I I r r i g a n o n f ~ J T f * < * W e l l P J OrH*>r _ . , , G A ' ' ' P n t f l P / l ~ ) f ^ a h l f t T o o l Q J p t r e r t l ~ l O t h e r

6 ) W E L L L O G : D I A M E T E R O F H O L E
Dia. ( i n . ) F r o m ( f t . ) T o ( f t . )
£±. S u r f a c e 9 J

Date d r i l l e d -i ~lJ Q~ O /

F r o m T o D e s c r i p t i o n a n d co lor o f f o r m a t i o n( f t . ) ( f t . ) m a t e r i a l
O 3-$~ U>&& @ JLv1 3 _ T / ) y & j / v 1 O c S ^ v ' /V^ L 1 ' * ^/xj^v(

/ p / f ' o ^ /Co/ QibuJ/,, ^ ^•L' "U _£.. !?7/ -$7'~ ̂, _ — ' %

( U s e reverse s i d e i f n e c e s s ary)
1 3 ) W A T E R Q U A L I T Y :

D i d y o u k r j o w f ^ g l y p e n e t r a t e a n y s t r a t a w h i c h c o n t a i n e d u n d e s i r a b l e
water? & Y e s Q N o

I f yes, submit " R E P O R T O F U N D E S I R A B L E W A T E R "
Was a chemical a n a l y s t s madu? D Yes O No

7 ) B O R E H O L E C O M P L E T I O N : /

O Grav«l Packed D O t h e r
I f Grave l Packed give i n t e r v a l . . . f r o m

D U n d e r r e a r r e d

8 ) C A S I N G , B L A N K P I P E , A N D W E L L S C R E E N D A T A :
.... New S t e e l . P l a s t i c , etc.

Used Scre en M g f . , i f c ommerc ia l4 /JjA, ~ f -A> l^Xrt-r, M-c

C E M E N T I N G D A

M e t h o d used
Cement ed hy

9 1 W A T E R L E V E L :
S t a t i c I P V P ! / / • ^ f t - b e l o w l a n d s u r f a c
A r t e t i a n f l n w .. . qpm.

S e t t i n g ( f t . ) G a g e
F r o m T o Screen7k $4 In

^

. n m / . - / - 5r/
na!»

1 0 ) P A C K E R S : T y p e D e p t h
J ^ ' - / / M (» i - L S""- <6 -S*

1 1 ) T Y P E P U M P : . /
D T u r b i n e l & i e t Q S u b m e r s i b l e D C y l i n d e r
r i O t h e r
Dftpth t o p u m p howl s , c y l i n d e r , j * » t , **Tc r , ...,&..& ._ ._ f t

1 2 1 W E L L T E S T S : /
D T y p e T e s t : B P u m p C ] B a i l e r D J e t t e d D E s t i m a t e d

Y i e l d : ^ gpm with (JJ f t . drawdown a f t e r _J__ hrs.

her eby c e r t i f y t h a t t h i s w e l l w a s d r i l l e d b y m e ( o r u n d e r m y s u p e r v i s i o n ) a n d t h a t' each and a l l o f t h e s t a t e m e n t s here in ar e t rue t o t h e best o f my k n o w l e d g e and b e l i e f .
/ r H i ; 1 l £ c *-j- U-NAME l*~.r. 1 1 L/ K J-. W a t e r Well D r i l l e r s R e q i s t r a t i o n No. <7"> ' f~

( T y p e or . P r i n t ) / 1 ' ^

ADDRESS *-ri '3J pj ClsCZlAs-^-CSJ //<j-^.^fe^~~~ I /Z T-
/ J l S j r s a t o r M E D ) ( c i t y ) . ( S t a l e )^-rv^ led / F" /J < ; /(Sianed) -̂rS -T / - / - f l L A X *~- . 1. M // L — i —— -

~ S/ f ' ( W a t e r W a l l O r i T / e 7 ) ' ( C o m p a n y N a m e l
P l e a s e a t t a c h e l e c t r i c l o g , c h e m i c a l a n a l y s i s , a n d o t h e r p e r t i n e n t i n f o r m a t i o n , i f a v a i l a b l e .

77&Z*>
( Z i p )

T D W R - 0 3 9 2 (Rev. 1 - 1 2 - 7 9 ) D E P A R T M E N T O F W A T E R R E S O U R C E S C O P Y
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S I N G L E - F A M I L Y R E S I D E N T I A L - T Y P E U S E R S 01.02. 0 3 W A T E R / W A S T E W A T E R P A S S E D 3/24/96
WATER RATE-2.95 MINIMUM FOR 3.000 QAL OR LESS CONSUMPTION. $12:82 MINIMUM FOR 4 000 GAL CONSUMPTION

$15.13 M I N I M U M F O R 5 . D O O G A L $ 18.11 M I N I M U M F O R 6.000 C O N S U M P T I O N$2.36 PER EA ADDITIONAL 1 .OCO GALLONS USED FOR 7,000 T012.000 GALLONS CONSUMPTION
$4.30 P E R E A A D D I T I O N A L l . O C O G A L L O N S U S E D I N E X C E S S O F 18.000 G A L L O N S C O N S U M P T I O N

S E W E f l - $3.07 P E R T H O U S A N D G A L L O N S . S 5 . 5 5 F I X E D R A T E F O P 3.000 G A L O R L E S S U S A G E
$11.80 F I X E D R A T H F O R 4,000 G A L U A S G E . 14.75 F I X E D R A T t F O R 5,000 G A L . U S A G E .
$18.42 F I X E D R A T E F O R 6.000 G A L U S A G E

M I D S I Z EM I N I M U M
C H A R G E

1
23
4
5
6
7
6
9

10
11
1213
14
15
16
17
18
19
2021
22
2324
25
26
27
28
29
30
31
32
3334
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

5 / 8 I N
3.000
$2.95

2.95
2.95
2.95

12.82
15.1318.11
20.47
22.33
25.19
27.55
29.91
32.27
3«57
40.87
45.17
49.47
53.77
58.07
62.37
66.67
70.97
75.27
79.57
83.8788.17
92.47
96.77

101.07
105.37
109.67
113.97
118.27
122.57
126.57
131.17
135.47
139.77
144.07
146.37
152.67
156.97
161.27
165.57
16987
174.17
178.47
182.77
187.07
191.37
195.S7

1 I N
3,000
$2.95

2.95
2.95
2.95

12.82
15.13
18.11
20.47
22.93
25.19
27.55
29.9132.27
3657
40.87
45.17
4947
53.77
S8.07
62.37
66.67
70.97
75.27
79.57
83.87
88.17
92.47
96.77

101.07
105.37
109.67
113.97
118.27
122.57
126.07
131.17
135.47
139.77
1 44.07
14837
152.67
156.97
161.27165.57
169.87
174.17
178.47
1B2.77
187.07
191.37
195.67

1 . 5 I N
3.000
$2.95

2.95
2.95
2.95

12.82
15.13
18.11
20.47
22.83
25.19
27.55
29.91
32.27
36.57
40.97
45.17
49.47
53.77
58.07
82.37
86.67
70.97
75.27
7957
83.97
86.17
92.47
96.77

101.07
105.37
109.67
113.97
118.27
122.57
12887
131.17
135.47
139.77
144.07
14837
152.67
156.97
161.27
165.57
169.87
174.17
178.47
182.77
18707
191.37
195.67

a I N
3,000
$2.95

255
2.95
2.95

12.92
15.13
18.11
20.47
22.83
25.19
27.55
29.9132.27
38.57
40,6745.17
4V.47
53.77
58.07
62.37
66.6770.97
75.2779.57
83.87
88.17
92.47
96.77

101.07
105.37
109.67
113.97
118,27
122.57
126.87
131.17
135.47
139.77
144.07
148.37
152.67
156.37
161.27
165.57
169.87
174.17
178.47
182.77
187.07
191.37
195.67

3 I N
5,000s > i a . i i

2.95
2.95
295

12.92
15.13
18.11
20.47
22.83
25.19
27.55
29.91
32.27
36.57
40.87
45.17
49.47
53.77
58.07
62.37
66.67
70.97
75.27
79.57
83.8788.17
92.47
96.77

101.07
105.37
109.57
113.97
118.27
122.57
126.87
131.17
135.47
139.77
144.07
148.37
152.67
156.97
161,27
165.57
169.87
174.17
1 78.47
182.77
187.07
191 37
195.67

4 I N
6,000

$48.20
2.95
2.95
2.95

12.82
15.13
48.20
50.56
52.92
55.285764
60.00
62.36
68.66
70.96
75.26
79.56
83.86
68.16
92.46
06.76

101.06105.36
109.66iio.a6
118.26
122.58
126.86
131.16
135.46
139.76
104 .06
148.36
152.66
156.96
161.2Q
165.56
169.36
174.16
178.46
182.76
187.06
191.36
19566
199.96
204.26
208.56
212.66
217.16
221.46
225.76

6 I N
6,000

$81 .35
2.95
2.95
2.95

12.82
15.13
81.3583.71
86.07
88.43
90.79
93.15
95,51
99.91

104.11
108.41
112.71
117.01
121.31125.61129.91
134.21
13851
142.91
147.11
151.41
155.71
160.01
16431
168.61
172.91
177.21
181.51
185.81
190.11
19441
198.71
203.01
207.31
21 1 .81
215.91
220.21
224.51
228.81
233.11
23741
241.71
246.01
250.31
25461
258.91

S I N
6.000

$109.40
2,95
2.95
2.95

12.82
15.13

109.40
111 76
114.12
116.48
118.64
121.20
123.56
127.86
132.16
136.46
140.76
145.06
149.36
153.66
157.96
162.26
166.56
170.66
175.1617946
183.76
168.06
192.36
196.66
200.96205.25
20956
213.86
216.1622246226.76
231.06
23536
239.66
243.96
248.26
25256
256.86
261.16
265.46
269.76
274.06
278.36
282.66
28696

S E W E R$5.55 U N D E R$3.07 OVER
5.55
5.55
5.55

11.80
14.75
18.42
21.49
24.56
27.63
30.70
33.77
36.84
39.91
42.9846.05
49.12
52.19
55.26
58.33
61.40
64.47
67.54
70.61
7368
7675
79.82
82.69
85.96
8903
92.1095.17
98.24

101.31
104.38
107.4S
110.52
113.59
116.66
1 19.73
122.80125.87128.94
1 32.01
135.08
138.15
141.22
144.29
147.38
150.43
15350

1
23
4
567
8
9

10
11
12
13
14
15
16
17
18
19
202122
2324
25
26
27
28
2930
31
3233
34
35
36
37
38
39
40
41
42
43
44
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